Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2001-1 09009 

(43)Date of publication of application : 20.04.2001 



(51)Int.CI. 



G02F 1/1343 
G02F 1/1335 
G02F 1/1337 



(21 Application number : 11-330595 
(22)Date of filing : 19.11.1999 



(71 Applicant : SAMSUNG ELECTRONICS CO LTD 

(72)Inventor : SONG JANG-KUN 

KIM KYEUNG-HYEON 
RI KIKEN 
RI KEIRI 
RYU ZAICHIN 



(30)Priority 

Priority number : 1 999 994221 6 Priority date : 01 .1 0.1 999 Priority country : KR 



(54) WIDE VISUAL FIELD ANGLE LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal display device 
which is wide in a wide visual field angle, is stable in the alignment of liquid 
crystal molecules and is high in a response rate. 

SOLUTION: This liquid crystal display device is formed with apertures of 
upper and Ibvyer 'piates as parallel as possible while the design rule thereof 
is abode by. More specifically, the first opening patterns arid second 
opening patterns of the liquid crystal display device including pixel 
electrodes 12 which is. formed on a first substrate 10 and have the first 
opening patterns, common electrodes 13 which are formed on the under 
surface of an insulating second substrate 20 facing the first substrate 10 
and have the second opening patterns 20 and liquid crystal materials 
which are injected between the first substrate 10 and the second 
substrate 20 are formed to a straight shape in the central parts and are 
parallel to each other. The first opening patterns and the second opening 
pattern are arranged alternately with each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate of an insulation It is formed on the 1st substrate of the above, and is the 1st opening 
pattern. It is the liquid crystal display equipped with the above, and the center section is formed in linear and, as for the 
aforementioned 1st opening pattern and the aforementioned 2nd opening pattern, is characterized by being arranged by 
turns in parallel and mutually mutually. 

[Claim 2] The liquid crystal display according to claim 1 characterized by providing the following The aforementioned 
1st opening pattern is the 1st opening currently formed in the up field of the aforementioned pixel electrode in the 1st 
direction. The aforementioned 2nd opening pattern is the 1st trunk opening currently formed in the up field of the 
aforementioned pixel electrode, and the corresponding position in the 1st direction of the above including the 2nd 
opening currently formed in the 1st direction of the above, and the 2nd direction which makes a perpendicular to the 
lower field of the aforementioned pixel electrode. The 2nd trunk opening currently formed in the lower field of the 
aforementioned pixel electrode, and the corresponding position in the 2nd direction of the above 
[Claim 3] The 1st direction of the above is a liquid crystal display according to claim 2 characterized by being the 
direction of a slash to the side of the aforementioned pixel electrode. 

[Claim 4] The 1st branch opening which superimposes the aforementioned 2nd opening pattern on the vertical side of 
the aforementioned pixel electrode, Including the 2nd branch opening superimposed on the right-and-left side of the 
aforementioned pixel electrode, the aforementioned 1st opening pattern is located in the center of the upper and lower 
sides of the aforementioned pixel electrode, and contains the 3rd opening parallel to the vertical side of the 
aforementioned pixel electrode. .The aforementioned 1st opening pattern arid the aforementioned 2nd opening pattern 
are a liquid: crystal display according to claim 3 characterized by dividing the aforementioned pixel electrode into the 
polygon which a large number closed. 

[Claim 5] The aforementioned 2nd branch opening is a liquid crystal display according to claim 4 characterized by 
width of face being wider than the aforementioned trunk opening. 

[Claim 6] The 1st direction of the above is a liquid crystal display according to claim 2 characterized by being a 
direction parallel to any one of the sides of the aforementioned pixel electrode. 

[Claim 7] the [ the above 1st and ] - the liquid crystal display according to claim 6 with which width of face is 
gradually characterized by the bird clapper widely, so that the ends of 2 trunk opening go to an edge 
[Claim 8] One of the aforementioned 2nd trunk openings is tHe liquid crystal display according to claim 6 
characterized by superimposing on the lower side of the aforementioned pixel electrode. 

[Claim 9] The edge of the 1st opening of the above is a liquid crystal display according to claim 6 with which width of 
face is gradually characterized by the bird clapper narrowly, so that it goes to an edge. 

[Claim 10] The polarization direction of the above 1st and the 2nd polarizing plate is a liquid crystal display according 
to claim 2 characterized by making 45 degrees with the above 1st and the 2nd direction, respectively, including further 
the 1st polarizing plate currently formed in the bottom of the 1st substrate of the above, and the 2nd polarizing plate 
currently formed on the 2nd substrate of the above. 

[Claim 11] The liquid crystal display according to claim 10 which contains further the 1st compensation film to which 
the one inside in the above Island the 2nd polarizing plate adheres. 

[Claim 12] The aforementioned 1st compensation film is a liquid crystal display according to claim 1 1 which is an 
optically-biaxial compensation film! 

[Claim 13] Whether the direction which has the greatest refractive index in the aforementioned 1st compensation film 
is in agreement with the transparency shaft of the above 1st and the 2nd polarizing plate, and the liquid crystal display 
according to claim 12 which intersects perpendicularly. 

[Claim 14] The liquid crystal display according to claim 1 1 which contains further the 2nd compensation film to which 
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the one inside in the above 1st and the 2nd polarizing plate adheres. 

[Claim 15] the [ the above 1st and ] - the liquid crystal display according to claim 14 whose 2 compensation films are 
a mate and c plate optically uniaxial compensation film, respectively .. .. ♦j„„n„ 

rCMm 161 Whether -the direction which has the greatest refractive index in the aforementioned a plate optically 
SS Compensation film is in agreement with the transparency shaft of the above 1st and the 2nd polarizing plate, 
and the liauid crystal display according to claim 15 which intersects perpendicularly. 

rciami 1 7] TheXmentioned pixel electrode is a liquid crystal display according to claim 2 characterized by having 
a lobe in the side contiguous to the terminal point of the above 1st and the 2nd opening. 

?Cto "gTtte [ £ atoJe 1st and ] - the liquid crystal display according to claim 1 characterized by the range of the 
width of face of two opening patterns being 10 to 16 micrometers 

Tciaim 191 The 1st substrate of an insulation It is formed on the 1st substrate of the above, and is the 1st opening 
patten It is the liquid crystal display equipped with the above, and the aforementioned 1st opening pattern and the 
Smention^d 2nd opening pattern^ superimposed, the aforementioned pixel electrode is divided into many small 
fields, and the aforementioned smallness field is characterized by the two longest sides being parallel polygons 

fSS 20] The aforementioned smallness field is a liquid crystal display according to claim 19 which fa i divided into 
Ksmallness field whose two longest sides are the 1st direction, and the 2nd smallness field whose two longest 
sides aTmeTnd direction, and is characterized by the 1st direction of the above and the 2nd direction of the above 

[ctini 8 2 9 l 0 ] TheTst direction of the above is a liquid crystal display according to claim 20 characterized by being the 
direction of a slash to the side of the aforementioned pixel electrode. . 
S 22] The !TsJ direction of the above is a liquid crystal display according to claim 20 ^characterized by being 
Parallel to one of the vertical side of the aforementioned pixel electrode, or the nght-and-left sides. 
[Saim 23] \Z[ the above 1st and ] - the liquid crystal display according to claim 19 characterized by the range of the 
width of face of two opening patterns being 10 to 16 micrometers tnnanin „ 
raakn 24] The 1st substrate of an insulation It is formed on the 1st substrate of the above and is the 1st ^opemn| 
paS. the time of being the liquid crystal display equipped with die above, and voltage ^^T^^ 
aforementioned pixel electrode and the aforementioned common electrode - the [ the above 1st and ] -- the direction 
wherTStetion of the liquid crystal molecule of the aforementioned liquid crystal matter is carried out by toe fringe 
fieW fomed t m rwo opening patterns is characterized by bemgin agreement with the direction as for which , 
orientation is carried out by the force between the aforementioned liquid crystal molecules ;. 
S25I Taction of orientation bfto^aforementibned liquid crystal molecule by the aforementioned fringe 
field is a 1 quid crystal display according to claim 24 characterized by being divided in the four directions. 
[Qaim 2oTtoe [toe above J and ] -the liquid crystal display according to claim 24 characterized by the range of the 

Sdh^tol 1st opening pattern, The 1st substrate of the above, the 2nd substrate of an insulation which ^countered, 
2d the common electrode which is formed in the 2nd substrate of the above and has the 2nd opening Pattern The 
Zx cSmatter poured in between the 1st substrate of the above and the 2nd substrate of the above is included the 
afomS 1st opening and the direction of; slash which are fonned in the 

SSHmio^fioifflSe 1st side of toe aforementioned pixel electrode. It.consists of the 2nd *nd 3rd = s to 
whfchthe symmetry is mutually made to the 1st opening of the above, and an interval becomes large so mutually that 
toe 1st afo e^tioned side is approached from the 1st aforementioned side and the 2nd side which counters and The 
S^SSK^i% i», so that the aforementioned 2nd opetong .pattern * formed in the 
Sfl' slash from the management cu^y.^»^tadM and the aforement ^oned 

management respectively and separates from toe aforementioned management, The 4th opening and the 1st branch of, 

1 st and toe 2nd branch edge which are formed in lengthwise from the above Is and toe 2nd - 
Si, and have been mutually extended to opposite direction, and the 1 st p^lel center ^J*?™****' ™ 
opening of the above, toe 6th opening which makes the symmetry, and; to toe 5th opening containing 2 ^tion 
sections and the 4th opening of; above/the [ the 1st currently formed in a longitudinal direction and lengthwise from 
^^^licdxs^cfitc above, respectively, and ] - toe [ the aforementioned 1st opening pattern and ] - 
toelfquM costal display characterized by locating two opening patterns by turns if a liquid crystal display is seen 

fctdS The above Istand the 2nd brancli edge, and the aforementioned 2nd refraction section are a liquid I crystal 
S^corfing to claim 27 characterized b> width of face being wider than other portions of toe aforementioned 2nd 
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opening pattern. 

[Claim 29] The polarization direction of the above 1st and the 2nd polarizing plate is a liquid crystal display according 
to claim 27 or 28 characterized by being a longitudinal direction and lengthwise or lengthwise, and a longitudinal 
direction, respectively, including further the 1st polarizing plate currently formed in the bottom of the 1st substrate of 
the above, and the 2nd polarizing plate currently formed on the 2nd substrate of the above. 

[Claim 30] The width of face of the above 1st or the 6th opening is a liquid crystal display according to claim 27 or 28 
characterized by being the range of 10 to 16 micrometers. 

[Claim 31] the following - having - the [ the aforementioned 1st opening pattern and ] - the liquid crystal display 
characterized by locating two opening patterns by turns if a liquid crystal display is seen from a top The 1st substrate of 
an insulation The pixel electrode which is formed on the 1st substrate of the above and has the 1st opening pattern The 
1st substrate of the above, and the 2nd substrate of an insulation which has countered It is formed in the 2nd substrate 
of the above, and the liquid crystal matter poured in between the common electrode which has the 2nd opening pattern, 
and the 1st substrate of the above and the 2nd substrate is included, the aforementioned 1st opening pattern The 1st 
slash section currently formed in the direction of a slash toward the 2nd side which counters this from the 1 st side of 
the aforementioned pixel electrode, The 1st opening containing the 2nd slash section which is bent from the 
aforementioned 1st slash section and formed in the direction of a slash toward the 1st aforementioned side is included, 
the aforementioned 2nd opening pattern The 2nd opening containing the ramus-transversus section extended in the 
longitudinal direction from the center of the fundus currently formed in lengthwise, and the aforementioned fundus, the 
[ the 1st extended in the direction of a slash, respectively from the ends of the center section currently formed in 
lengthwise, and the aforementioned center section, and ] — the 3rd opening which makes the symmetry to the 2nd 
opening of the above including 2 slash branch 

[Claim 32] The polarization direction of the above 1st and the 2nd polarizing {)late is a liquid crystal display according 
to claim 3 1 characterized by being a longitudinal direction and lengthwise or lengthwise, and a longitudinal direction, 
respectively, including further the 1st polarizing plate currently formed in the bottom of the 1st substrate of the above, 
and the 2nd polarizing plate currently formed on the 2nd substrate of the above. 

[Claim 33] The width of face of the above 1 st or the 3rd opening is a liquid crystal display according to claim 3 1 or 32 
characterized by being the range of 1 0 to 1 6 micrometers. 

[Claim 34] The angle of the both sides of a point which the aforementioned fundus and the aforementioned ramus- 
transversus section of the angle of the both sides of the 2nd side of the aforementioned pixel electrode and the 2nd 
opening of the above collide with is a liquid crystal display according to claim 31 or 32 with which chamfering is 
performed; '"' ' [. \\ - :v f. ' ;\* . . . V -'\ V.' : V " v ; . '. y ,, . ' v r ■ 1 

•\ [Claim 35] The 1st substrate of an insulation, and the pixel electrode which is formed on the 1st substrate of the above / 
and has the 1st opening pattern. The 1st substrate of the above, the 2nd substrate of an insulation which has countered, 
and the common electrode whibh is formed in the 2nd substrate of the above and has the 2nd opening pattern, The^ 
liquid crystal matter poured in between the 1 st substrate of the above and the 2nd substrate is included, the 
aforementioned 1st opening pattern The 1st opening investigated toward the 2nd side which counters this from the 1st 
side of the aforementioned pixel electrode. The 2nd opening investigated [ aforerrientioned ] toward the 1 st 
aforementioned side from the 2nd side is included, the aforementioned 2nd opening pattern The 1st slash section 
currently formed in the direction of a slash* and the 2nd slash section which was bent from the aforementioned 1st 
slash section and has been extended in the direction of a slash, The 3rd opening including the 3rd slash view which was 
brat from the aforementioned 2nd slash section and has been extended in the same direction as -the aforementioned 1st 
slash section is included. The 3rd opehing of the abovfe is a liquid crystal display according to claim 35 characterized 
by dividing into two eactf'field of the aforementioned pixel electrode classified into three fields by the above 1st and 
the 2nd opening, respectively; 

[Claim 36] The polarization idirection; of the above 1st and the 2nd polarizing plate is a liquid crystal display according 
to claim 35 characterized t>y being 45 degrees and 135 degrees or 135 degrees, and 45 degrees, respectively when [ a 
longitudinal direction ] it is 0 degree, including further the 1 st polarizing plate currently formed in the bottom of the 1 st 
substrate of the above, and the 2nd- polarizing plate currently formed on the 2nd substrate of the above. 
[Claim 37] The width of face of the above 1st or the 3rd opening is a liquid crystal display according to claim 3 5 or 36 
characterized by being the range of 1 0 to 1 6 micrometers. 

[Claim 38] Two angles which are not superimposed on the angle of the both sides of the entrance of the above 1st and 
the 2nd opening and the 3rd opening of the above of the aforementioned pixel electrode are liquid crystal displays 
according to claim 35 or 36 with which chamfering is performed. 

[Claim 39] the liquid crystal matter poured in between a common electrode, and the 1st substrate of the above and the 
2nd substrate which- are characterized by providing the following is included. The aforementioned 1st opening pattern 
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consists of linear opening of a large number which set a fixed interval to the aforementioned pixel electrode, and are 
formed in the longitudinal direction. The aforementioned 2nd opening pattern is a liquid crystal display characterized 
by the aforementioned 2nd opening pattern quadrisecting each field of the aforementioned pixel electrode which 
consists of X typeface opening of a large number which set a fixed interval and are formed, and is classified into many 
fields with the aforementioned 1st opening pattern. The 1st substrate of an insulation The pixel electrode which is 
formed on the 1st substrate of the above and has the 1st opening pattern The 1st substrate of the above, and the 2nd 
substrate of an insulation which has countered It is formed in the 2nd substrate of the above, and is the 2nd opening 
pattern. 

[Claim 40] The polarization direction of the above 1st and the 2nd polarizing plate is a liquid crystal display according 
to claim 39 characterized by being 45 degrees and 135 degrees or 135 degrees, and 45 degrees, respectively when [ a 
longitudinal direction ] it is 0 degree, including further the 1st polarizing plate currently formed in the bottom of the 1st 
substrate of the above, and the 2nd polarizing plate currently formed on the 2nd substrate of the above. 
[Claim 41] The width of face of the aforementioned linear opening and X typeface opening is a liquid crystal display 
according to claim 39 or 40 characterized by being the range of 10 to 16 micrometers. 

[Claim 42] The liquid crystal matter poured in between a common electrode, and the 1st substrate of the above and the 
2nd substrate which are characterized by providing the following is included, the aforementioned 1st opening pattern 
The 1st opening which divides the upper surface of the aforementioned pixel electrode perpendicularly, and the 2nd 
opening which is located under the 1st opening of the above and divides the aforementioned pixel electrode 
horizontally are included, the aforementioned 2nd opening pattern The 3rd opening currently formed in lengthwise and 
the 4th opening currently formed in the bottom of the 3rd opening of the above at the longitudinal direction are 
included. The 1st opening of the above and the 3rd opening of the above are a liquid crystal display which is located by 
turns, divides the upper surface of the aforementioned pixel electrode into many fields perpendicularly, and is 
characterized by locating the 2nd opening of the above, and the 4th opening of the above by turns, and dividing the 
inferior surface of tongue of the aforementioned pixel electrode into many fields horizontally. The 1st substrate of an 
insulation The pixel electrode which is formed on the 1st substrate of the above and has the 1st opening pattern The 1st 
substrate of the above, and the 2nd substrate of an insulation which has countered It is formed in the 2nd substrate of 
the above, and is the 2nd oplening pattern. 

[Claim 43] What is located in the bottom among the 4th opening of the above is a liquid crystal display according to 
claim 42 characterized by superimposing on the lower side of the aforementioned pixel electrode. 
[Claim 44] The 4th opening of the above is a liquid crystal display according to claim 42 characterized by width of 
face increasing gradually in both erids. L ; : \ 

[Claim45] The soffit section of the 1st opening of the above is a liquid crystal display according to claim 42 with 
which width of face is gradually characterized by the bird clapper narrowly. 

[Claim 46] The polarization direction of the above 1st arid the 2nd polarizing plate is a liquid crystal display according 
to claim 42 characterized by being 45 degrees and 135 degrees or 135 degrees, and 45 degrees, respectively when [ a 
longitudinal direction ] it is 6 degree, including further the 1st polarizing plate currently formed in the bottom of the 1st 
substrate of the above, and the 2nd polarizmg plate currently formed on the 2nd substrate of the above. 
[Claim 47] The width of face of the above 1 st or the 4th opening is a liquid crystal display according to claim 42 
characterized by being the range of 10 to 1 6 micrometers. 

[Claim 48] The liquid crystal matter poured in between a common electrode, and the 1st substrate of the above and the 
2nd substrate which are characterized by providing the following is included. The 2nd opening by which the^ jt > 
aforementioned 2nd opening pattern is formed in lengthwise including the 1st linear opening by which the 
aforementioned 1st opening pattern is formed in the lower part of the aforementioned pixel electrode at the longitudinal 
direction, If a, liquid crystal display is seen from a top including the 3rd opening which is located under the 2nd > M 
opening of the above arid is formed in. the longitudinal direction The liquid crystal display which the upper surface of a 
pixel electrode is made right arid left by the 2nd opening of the above for 2 minutes, and is characterized by dividing 
the inferior surface of tongue of the aforementioned pixel electrode into many fields by the above 1st and the 3rd 
opening The 1st substrate of an insulation The pixel electrode which is formed on the 1st substrate of the above and has 
the 1st opening pattern The 1st substrate of the above; mid the 2nd substrate of an insulation which has countered It is 
formed in the 2nd substrate of the above, and is the 2nd opening pattern. , y 

[Claim 49] The upper-limit section of the 2nd opening of the above and the both ends of the 3rd opening of the above 
are a liquid crystal display according to claim 48 characterized by width of face increasing gradually. 
[Claim 50] What is located in the bottom among tlie 3rd opening of the above is a liquid crystal display according tq^, 
claim 48 characterized by superimposing onf he lower side of the aforementioned pixel electrode. , 
[Claim 51] The polarization direction of the above 1st and the 2nd polarizing plate is a liquid crystal display according 
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to claim 48 characterized by being 45 degrees and 135 degrees or 135 degrees, and 45 degrees, respectively when [ a 
longitudinal direction ] it is 0 degree, including further the 1st polarizing plate currently formed in the bottom of the 1st 
substrate of the above, and the 2nd polarizing plate currently formed on the 2nd substrate of the above. 
[Claim 52] The width of face of the above 1st or the 3rd opening is a liquid crystal display according to claim 48 
characterized by being the range of 10 to 16 micrometers. 

[Claim 53] The liquid crystal matter poured in between a common electrode, and the 1st substrate of the above and the 
2nd substrate which are characterized by providing the following is included, the aforementioned opening pattern The 
1st opening of the rhombus of a large number which set a fixed interval and are arranged by the single tier, The side 
facing the 1st opening of the above has the shape of tooth form of the saw by which the valley was curve-ized. Are 
making the bilateral symmetry to the 1st opening of the above, and if a liquid crystal display is seen from a top 
including the 2nd located between the 1st opening of the above, and 3rd openings, the mountain portion of the gear 
tooth of the aforementioned saw It is the liquid crystal display which the 1st opening of the above is located in the 
center of each ellipse which makes the aforementioned pixel electrode, and is characterized by the above 2nd and the 
3rd opening having surrounded the pixel electrode. The 1st substrate of an insulation The pixel electrode of the gestalt 
by which it is formed on the 1st substrate of the above, and many ellipses are connected with the single tier The 1st 
substrate of the above, and the 2nd substrate of an insulation which has countered It is formed in the 2nd substrate of 
the above, and is an opening pattern. 

[Claim 54] The polarization direction of the above 1st and the 2nd polarizing plate is a liquid crystal display according 
to claim 53 characterized by being a longitudinal direction and lengthwise or lengthwise, and a longitudinal direction, 
respectively, including further the 1st polarizing plate currently formed in the bottom of the 1st substrate of the above, 
and the 2nd polarizing plate currently formed on the 2nd substrate of the above. 

[Claim 55] It is the liquid crystal display according to claim 53 characterized by the distance from the side of the shape 
of tooth form of the saw of the above 2nd and the 3rd opening to the side of the aforementioned pixel electrode being 
fixed, and the range of the distance being 10 to 16 micrometers. 

[Claim 56] The substrate for liquid crystal displays including the pixel electrode which has opening of the shape of 
tooth form of a saw, and the wiring currently formed so that it may superimpose on the aforementioned opening. 
[Claim 57] The aforementioned wiring is a substrate for liquid crystal displays according to claim 56 which is gate 
wiring, i 

[Claim 58] The substrate for liquid crystal displays including the common electrode which has opening of the shape of 
tooth form of a saw, and the black matrix currently formed so that it may superimpose on the aforementioned opening. 
^ [Claim 59] The substrate in which the pixel elecfrode which has the 1st opemhgjbf the. shape of tooth form of a saw 
< is formed^ which has the 1 st.opeiiing of the above and the 2nd 

opening of the shape of tooth form of the saw each other arranged by turns in parallel, and the black matrix are formed 
is included. A part for part I which superimposes the aforementioned black matrix on the 2nd opening of the above, 
The liquid crystal display which has a part for, wrap part III for a part for part II currently formed in the gestalt which 
crosses the portion by which the 1 st opening currently formed in the shape of [ of the aforementioned saw ] tooth form 
and the 2nd opening were bent, and the portion to which the 1st opening of the above and the 2nd opening collide with 
the boundary of the aforementioned pixel electrode. 

[Claim 60] The liquid crystal display according to claim 59 with which the wiring superimposed on the 1st opening of 
the above is further formed in the 1 st substriate of the above. 

[Claim 61] The aforementioned wiring is a liquid crystal display according to claim 60 which is gate wiring. 
[Claim 62j The aforementioned black matrix is a liquid crystal display according to claim 59 which has further a part 
for part IV superimposed on the 1 st opening of the above. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the liquid crystal display which has a latus 
angle of visibility, and it is related with the liquid crystal display of the method which extends an angle of visibility by 
forming a fixed pattern in a common electrode and a pixel electrode in more detail. 
[0002] 

[Description of the Prior Art] Generally, a liquid crystal display pours in liquid crystal between two substrates, and 
consists of structure of adjusting the amount of light transmissions, by adjusting the electric field strength added here. 
[0003] Among these, the liquid crystal display of a perpendicular orientation (vertically aligned:VA) method can 
intercept light completely in the state where electric field are not impressed, when using the polarizing plate which 
intersects perpendicularly, since orientation of the liquid crystal molecule is perpendicularly carried out to the substrate 
in the state where electric field are not impressed. That is, the brightness of an OFF (off) state can obtain a high 
contrast ratio compared with the twist nematic liquid crystal display conventional by the low f s very much in normally 
black mode (normally black mode) . fHowever, the portion the polarization direction of the polarizing plate of the upper 
part or the lower part and whose direction of a major axis of a liquid crystal molecule correspond since the direction to 
which a liquid crystal molecule inclines where electric field are impressed is irregular-like exists, and in this portion, in 
order not to demonstrate the function in which a liquid crystal molecule rotates the polarization direction of light, light 
is altogether intercepted with a polarizing plate. On a screen, such a portion appears black, reduces quality of image, 

%id?talte^ n J ^: ? , ■/): ^>£V''V',' ^ ; 

[0004] Iii order to solve such a problem* the method of carrying but patterning of the electrode is shown variously. 
However, by the conventional method of carrying out patterning of the ; electrode, troubles, like a speed of response is 
slow,still exist; ; •?.< 

[0005] Here, with reference to a drawing, the electrode pattern in the liquid crystal display by the Prior art and its 
trouble are explained. 

[000,6] Drawing. 1 is the plan showing the state where the opening pattern formed in the vertical electrode of the liquid 
crystal display by the Prior art was overlapped. 

[0007] The opening pattern 1 of the common electrode of a gestalt and the opening pattern 2 of a pixel electrode with 
whicli middle was bent are arranged at the gestalt which counters mutually, the liquid crystal matter is poured in 
between a common electrode and a pixel electrode, and orientaticm is perpendicularly carried out to the field of each 
electrode. 5 \ : 

[0008] If electric field are impressed between a common electrode and a pixel electrode at this time, the liquid crystal 
molecule r 3 will^receiye electric force, and will become width in parallel to an electrode side. When the reaction rate to 
the electric place o^sucli a liquid crystal molecule 3 is called speed of response and the opening pattern is fojmed like 
drawin g 1 a, a speed of response is very slow. The reason is as follows. 

[0009] That is, it is because 2 stage operation mutually arranged in parallel by the true character of the nematic 
(nematic) liquid crystal which is going to become pkallel mutually again once the fringe field (fringe field) is formed, 
a liquid crystal molecule receives the electric force of the fringe field and it is perpendicularly arranged to the opening 
patterns 1 and 2 with the opening patterns 1 and 2 (A state) (B stage) is performed. 
[0010]; ^ /:v . h 

[Probiehi(s) to be Solved by the Invention] The speed of response with a late liquid crystal molecule becomes the 
factor Which induces an after-image: at the time of dynamic-image expression. Therefore, in order to raise the quality of 
a dynamic-image display, a speed of response with a quick liquid crystal molecule is required. 
[001 1] this invention is for solving the aforementioned technical probk it is in the purpose raising the speed of 

• . *" .' " , .* '■■"'< • 
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response of a wide-field-of-view angle liquid crystal display. 

[0012] Moreover, it is in the purpose of this invention raising the quality of image of a wide-field-of-view angle liquid 

crystal display. 

[0013] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, in the liquid crystal display of this 
invention, opening of a vertical board is formed as much as possible in parallel, following a design rule. 
[0014] Specifically, it is formed on the 1st substrate and formed in the inferior surface of tongue of the pixel electrode 
which has the 1st opening pattern, the; 1st substrate, and the 2nd substrate of an insulation which counters. In the liquid 
crystal matter poured in between the common electrode, and the; 1st substrate which have the 2nd opening pattern, and 
the 2nd substrate, and the liquid crystal display containing; the [ the 1st opening pattern and ] ~ the center section is 
formed in the shape of a straight line, two opening patterns have it, and the 1st opening pattern and the 2nd opening 
pattern of each other are arranged for them by turns [ mutually parallel ] 

[0015] The 1st opening by which the 1st opening pattern is formed in the up field of the aforementioned pixel electrode 
in the 1st direction at this time, the 2nd opening currently formed in the 2nd direction which makes the 1st direction of 
the above and a perpendicular to the lower field of a pixel electrode is included, the 2nd opening pattern The up field of 
a pixel electrode, the 1st trunk opening currently formed in the 1st direction in the corresponding position, and the 
lower field of a pixel electrode and the 2nd trunk opening currently formed in the corresponding position in the 2nd 
direction are included. 

[0016] The 1st direction can be the direction of a slash to the side of a pixel electrode, the 2nd opening pattern The 1st 
branch opening superimposed on the vertical side of a pixel electrode and the 2nd branch opening superimposed on the 
right-and-left side of a pixel electrode are included, the 1st opening pattern the center of the upper and lower sides of 
the aforementioned pixel electrode - being located - the 3rd opening parallel to the vertical side of a pixel electrode ~ 
containing ~ the [ the 1st opening pattern and ] ~ two opening patterns can be divided into the polygon to which a 
large number closed the pixel electrode Here, as for the 2nd branch opening, it is possible for width of face to be wider 
than trunk opening. 

[0017] the 1st direction -- any one of the sides of a pixel electrode - being able to be parallel ~ the [ the 1st and ] - 
they can be formed so that the ends of 2 trunk opening go to an edge, and width of face may become large gradually, 
and one of the 2nd trunk openings can be formed so that it may superimpose on the lower side of a pixel electrode 
Moreover, it can be formed so that the edge of the 1st opening goes to an edge, and width of face may become narrow 

gradually:/ , ... V;-..* . -.. ■ a • . -v. 

[0018] Itvadheres to the 1st polarizing plate a;rid the 2nd polarizing pike under the 1st substrate and on the 2nd -'■ 
substrate, respectively, and the polarization direction of the 1 st and 2nd polarizing plates can make 45 degrees with the 
1 st and 2nd directions, respectively, and can form a lobe in the side which adjoined the pixel electrode with the 
teraiirial point of the 1st and 2nd openings. , < . 

[0019] Moreover, it is formed on the 1st substrate and formed in the undersurface of the pixel electrode which has the 
1st opening pattern, the; 1st substrate, and tlie 2nd substrate which counters. In the liquid crystal matter poured in 
between the common electrode, and the; 1st substrate which have the 2nd opening pattern, and the 2nd substrate, and 
the liquid crystal display containing; the [ the 1st opening pattern and ] - two opening patterns are superimposed, a 
pixel electrode is divided into many small fields, and it is made for the two sides where a small field is the longest to 
become an parallel polygon mutually 

[0020] At this time, a small field is divided into the 1st smallness field whose two longest sides are the 1st direction, 
and the 2nd smallness field whose two longest sides are the 2nd direction, and, as for the 1st direction and the 2nd 
direction, it is desirable to make 90 degrees. As for the 1st direction, it is possible for it to be parallel to one of the 
vertical side of a pixel electrode or.- the right-and-left sides in being the direction of a slash to the side of a pixel 
electrode. '/;•; 

[0021] The pixel electrode which has' the 1 stoppering pattern is formed on the 1st substrate of an insulation. In the ,, 
liquid crystal display with which the common electrode which has the 2nd opening pattern is formed in the 1st "* 
substrate and the 2nd substrate of an insulation which has countered, and the liquid crystal matter is poured in between 
the 1st substrate and the 2nd substrate the time of voltage being impressed between a pixel electrode and a common ' 
electrode -- the [ the 1st and ] - it is made in agreement with the direction where orientation of the direction where / 
orientation of the liquid crystal molecule of the liquid crystal matter is carried out by the fringe field formed with two ■ 
opening patterns is carried out by the force between liquid crystal molecules 

[0022] As for the direction of orientation of the liquid crystal molecule by the fringe field, at this time^ being classified 
in the four directions is desirable. 

[0023] the [ of a more than / the 1 st and ] - as for the; width of face of two opening patterns, it is desirable that it is the 
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range of 1 0 to 1 6 micrometers 

[0024] Specifically, it is formed on the 1st substrate and formed in the inferior surface of tongue of the pixel electrode 
which has the 1st opening pattern, the; 1st substrate, and the 2nd substrate of an insulation which has countered. The 
liquid crystal matter and; which are poured in between the common electrode, and the; 1st substrate which have the 
2nd opening pattern, and the 2nd substrate are included, the 1st opening pattern It is formed in the 1st opening and the 
direction of; slash which are formed in the longitudinal direction from the 1st side of a pixel electrode. With the 
management who consists of the 2nd and 3rd openings to which the symmetry is mutually made to the 1st opening of 
the above, and an interval becomes large so mutually that the 1st aforementioned side is approached from the 1st 
aforementioned side and the 2nd side which counters, and; and by whom the 2nd opening pattern is formed in the 
longitudinal direction The 1st and the 2nd branch which become far mutually, so that it is formed in the direction of a 
slash from the aforementioned management, respectively and separates from the aforementioned management, It is 
formed in lengthwise from the above 1st and the 2nd branch. As opposed to the 5th opening and the 4th opening of; 
above containing 2 refraction sections the [ the 1 st currently formed in a longitudinal direction and lengthwise, 
respectively from the ends of the 1st center section parallel to the 4th opening and the 1st branch of; above including 
the 1 st and the 2nd branch edge which have been mutually extended to opposite direction, and the 1 st center section of 
the above, and ] - from the 5th opening of the above, the 6th opening which makes the symmetry, and; -- becoming - 
the [ the 1st opening pattern and ] - two opening patterns will propose the liquid crystal display formed so that it may 
be located by turns, if a liquid crystal display is seen from a top 

[0025] the [ the 1st formed in a pixei electrode and a common electrode at this time, and ] -- two opening patterns may 
be formed in the following various gestalten besides this 

[0026] The 1st slash section by which the 1st opening pattern is formed in the direction of a slash toward the 2nd side 
which counters this from the 1st side of a pixel electrode, The 1st opening containing the 2nd slash section which is 
bent from the 1st slash section and formed in the direction of a slash toward the 1st side is included, the 2nd opening 
pattern The 2nd opening containing the ramus-transversus section extended in the longitudinal direction from the 
center of the fundus currently formed in lengthwise, and a fundus, 2 slash branch is included, the [ the 1st extended in 
the direction of a slash, respectively from the ends of the center section currently formed in lengthwise, and the 
aforementioned center section, and ] - from the 3rd opening which makes the symmetry to the 2nd opening of the 
above - becoming - the [ the 1st opening pattern and ] - if a liquid crystal display is seen from a top, two opening 
patterns can be arranged so that it may be located by turns 

[0027] Moreover, the 1st opening by which the 1st opemng pattem is investigated toward the 2nd f side which counters 
this' from the 1st side of a pixel electrode, The 2nd opening investigated [ aforementioned ] toward the 1st . 
aforementioned side from the^nd side is included, the 2nd Opening pattern The 1st slash section currently formed in 
the direction of a slash, and the 2nd slash section which was bent from the aforementioned 1st slash section and has 
been extended in the direction of a slash, The 3rd opening can also arrange each field of the pixel electrode classified 
into three fields by the 1st and 2nd openings in the gestalt divided into two, respectively including the 3rd opening 
including the 3rd slash view which was bent from the aforementioned 2nd slash section and has been extended in the 
same direction as the aforementioned 1st slash section. 

[0028] An opening pattern has various gestalten like the example explained below besides this. 

[0029] At this time, the polarization direction of the 1 st and 2nd polarizing plates can be arranged in a longitudinal 

direction and lengthwise^or lengthwise; and a longitudinal direction, respectively, includingiurther the 1st polarizing 

plate currently formed in the bottom of the 1st substrate, and the 2nd polarizing plate currently formed on the 2nd ' 

substrate, and, as for the width efface of the 1st or 6th opening, it is desirable that it is the range of 10 to 16 

micrometers. 

[003b}..': .' • . • . , e '■, i, ' 

[Embodiments of the J Invention] Hereafter, the structure of the liquid crystal display by the example of this invention is 
explained based on a drawing. , , * 

[003 1 ] Drawing 2 is the cross section showing the rough structure of the liquid crystal display by the example ot this 
invention. 

[0032} A liquid crystal display consists of liquid crystal matter 30 by which is poured in between the lower substrate 
10, this and the up substrate 20 which has countered, and the lower substrate 10 and the up substrate 20, and 
orientation is perpendicularly carried out to substrates 10 and 20. 

[0033] The pixel electrode 12 which consists of transparent conductive material, such as ITG (indium tinoxide) or IZO 
(indiurn ziric oxide), on the lower substrate l'O which consists of transparent insulating material, such as glass, and has 
the opening pattern (not shown) is formed, and each pixel electrode 12 is connected with a switching element 1 ly and 
receives impression of picture signal voltage. At this time, usually as a switching element 11, TFT is used, and TFT is 
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connected with the data line (not shown) which transmits the gate line (not shown) and picture signal which transmit a 
scanning signal, respectively, and makes the pixel electrode 12 ON (on) or OFF (off) according to a scanning signal. 
Moreover, the inferior surface of tongue of the lower substrate 10 adheres to the lower polarizing plate 14. Here, the 
pixel electrode 12 does not need to consist of transparent matter, when it is a reflected type liquid crystal display, and 
in this case, the lower polarizing plate 14 also becomes unnecessary. 

[0034] The common electrode 23 which serves as the black matrix 21 for preventing optical leakage from transparent 
conductive material, such as the light filter 22 of red, green, and blue and ITO, or IZO, and has opening (not shown) is 
formed in the inferior surface of tongue of the up substrate 20 which consists of transparent insulating material, such as 
glass, like the aforementioned lower substrate. At this time, the black matrix 21 and a light filter 22 can also be formed 
on the lower substrate 10. Moreover, the upper surface of the up substrate 20 adheres to the up polarizing plate 24. 
[0035] The polarization direction of the lower polarizing plate 14 and the up polarizing plate 24 is arranged so that it 
may intersect perpendicularly mutually in normally black mode (normally black mode), and it is mutually arranged in 
parallel by the normally white mode (normally white mode). Below, only normally black mode is taken into 
consideration. 

[0036] Inside the outside polarizing plates 14 and 24 of two substrates 10 and 20, it adheres to the compensation films 
15 and 25, respectively. At this time, a plate optically uniaxial compensation film is adhered to the unilateral of the two 
substrates, c plate optically uniaxial compensation film can be adhered to an opposite side, or c plate optically uniaxial 
compensation film can be adhered to both sides. Although an optically-biaxial compensation film can also be used 
instead of an optically uniaxial compensation film, an optically-biaxial compensation film can also be adhered only to 
the unilateral of the two substrates in this case. It adheres so that it may intersect [ whether in a plate or an optically- 
biaxial compensation film, the direction of adhesion direction of a compensation film of the maximum / refractive 
index /, i.e., a late shaft, (slow axis) corresponds with the transparency shaft of a polarizing plate, and ] 
perpendicularly. 

[0037] Subsequently, with reference to a drawing, the opening pattern of the pixel electrode of the liquid crystal 
display by the example of this invention and a common electrode is explained. 

[0038] Djrawing.3 a and 3b are the plans showing the state where the opening pattern formed in the vertical electrode of 
the liquid crystal display by the 1 st and 2nd examples of this invention was overlapped, respectively. 
[0039] In-order to raise a speed of response, the opening patterns 1 and 2 are formed in an parallel straight line, and it 
is made for the state where the liquid crystal molecule 3 was arranged by the fringe field to be in an parallel state 
between liquid crystal molecules like drawing 3 a. If it carries out like this, since the movement of a liquid crystal 
molecule is completed in 1 stage operation, a speed of response will become quick. 

[0040] However, when the opening patterns 1 and 2 are formed like drawing 3 a, a texture (texture) is missing from the 
latus range, arid it generates remarkably. Moreover, a white after-image (phenomenon which becomes momentarily 
brighter than the color of the surrounding ground when returning to the ground of an again bright color, after 
displaying a dark color on me ground of a bright color) may occur. 

[0041] In order to improve such a trouble, the loose opening patterns 1 and 2 of a curvilinear form can be taken into 
consideration as shown in drawing 3 b. However, with such a gestalt, since 1 stage operation with a perfect liquid 
crystal molecule cannot be performed, the trouble that a working speed becomes slow again occurs. 
[0042] The opening pattern hereafter designed in consideration of both poor suppression, such as improvement in a 
working speed and a texture, is explained. 

[0043] Drawing 4 a, and 5a, 6a, 7a, 8a, 9a and 10a are the plans showing the pattern of the pixel electrode of the liquid 
crystal display by the 3rd or 9th example of this invention, respectively. Drawing 4 b, and 5b, 6b, 7b, 8b, 9b and 10b h , 
are the plans showing the opening pattern currently formed in the common electrode of the liquid crystal display by the 
3rd or 9th example of this invention, respectively. Drawing 4 c, and 5c, 6c, 7 c, 8c, 9 c and 10c are the plans in the state 
where the pattern of a pixel electrode and the opening pattern of a common electrode were made to superimpose where 
the vertical substrate Of the liquid crystal display by the 3rd or 9th example of this invention is aligned, respectively:, 
[0044] First, the 3rd example of this invention is explained. The 1st opening 121 thinly dug in left-hand side is formed 
in the pars intermedia of tiie rectangular, pixel electrode 12 from the right-hand side, and the angle was cut off and it; 
has turned at the both sides of the entrance of the 1st opening 121 at the loose angle as shown in drawing 4 a ... 
(henceforth "chamfering"). If the pixel electrode 12 is classified into the upper part and the lower part focusing on the 
1st opening 12.1, the 2nd and 3rd openings 122 arid 123 are formed in the upper part and the lower part, respectively. 
The 2nd and 3rd openings investigate the upper part and the lower part of the pixel electrode 12 to the diagonal line, 
respectively, are formed, and are making the symmetry mutually. The 2nd and 3rd openings 122 and 123 are gestalten 
which opposite direction delves into and become far from the 1st opening 121 in the 1st opening 121. 
[0045] .The 4th opening including the 1st and the 2nd branch edges 213 and 215 which have been extended up and 
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down to lengthwise is formed [ branches / the 1st and 2nd / 212 and 214 / the 1st / the / and 2nd branches 212 and 214 
extended up and down in the direction of a slash, and ] from the management 21 1 currently formed in the longitudinal 
direction, and management 211 at the common electrode 23, respectively as shown in drawing 4 b. Moreover, the 5th 
opening and the 6th opening which is making the symmetry are formed in the common electrode 23 to the 5th opening 
including the 1st branch 212, the center section 221 currently formed in the direction of a slash in parallel, the 
horizontal edge 222 extended in the longitudinal direction from the center section 221, and the vertical edge 223 
extended from the center section 221 to lengthwise, and the 4th opening. The 4th, the 5th, and 6th openings of such 
arrangement are repeatedly formed in the common electrode 23. 

[0046] The 4th or 6th opening of the 1st or 3rd opening 121, 122, and 123 of the pixel electrode 12 and the common 
electrode 23 is overlapped, and the pixel electrode 12 is divided into many fields as shown in drawing 4 c. At this time, 
the openings 121, 122, and 123 of the pixel electrode 12 and opening of the common electrode 23 are arranged by 
turns. The 1st or 6th opening of each other is formed in parallel in most fields except the 1st opening 121 which divides 
the center of the pixel electrode 12, the management 21 1 of the 4th opening, the branch edges 213 and 215 of the 4th 
opening superimposed on the side of the pixel electrode 12, the horizontal edges 222 and 232 of the 2nd and 3rd 
openings and the vertical edge 223, and 233. 

[0047] At this time, the vertical polarizing plates 14 and 24 are arranged so that the polarization direction may turn into 
a longitudinal direction (0 degree), lengthwise (90 degrees) or lengthwise, and a longitudinal direction, respectively. 
[0048] Since the number which becomes width in the polarization direction of polarizing plates 14 and 24 among the 
liquid crystal molecules in which the rearrangement was carried out by impression of an electric place will decrease as 
shown in drawing 4 c if it carries out like this, generating of a texture decreases. Moreover, since a liquid crystal 
molecule is surely in an parallel state mutually for the state where the liquid crystal molecule was arranged by the 
fringe field, the movement of a liquid crystal molecule is completed in 1 stage operation. Therefore, a speed of 
response is very quick. Furthermore, opening is greatly extended to the 2-way in the pixel field, and this 2-way is 
making 90 degrees mutually. Moreover, since opening of a vertical substrate is arranged by turns mutually, the 
direction of the fringe field is classified in the four directions in one pixel field. Therefore, a latus angle of visibility 
can be obtained in the four directions of all. 

[0049] The 4th example of this invention is explained. The 1st opening containing the 1st slash section 121 extended 
from the right-hand side of the pixel electrode 12 in the direction of a slash to the upper left side and the 2nd slash 
section 122 which is connected at the 1st slash section 121 and has been extended in the direction of an upper right side 
slash is formed, and, as for a part for the left-hand side comer of the pixel electrode 12, chamfering is performed as 
shown in drawing 5 af At this time, the positipn, where the 1 st slash section 121 and the 2nd slash section 122 collide 
with is a center sectidh which halves the pixel electrode 1 2 in the upper part and the lower part: : i 
[0050] The 2nd opening which contains in the common electrode 23 the fundus 211 extended to lengthwise and the 
ramus-transversus section 212 extended in the left-hand side longitudinal direction from the center of a fundus 21 1 is 
formed as shown in drawing 5 b. At this time, width of face becomes narrow, so that the 2nd opening separates from 
the point where a fundus 2 Wand the ramus-transversus section 212 collidb with, and as for the both-sides angle of a 
point which a fundus 21 1 arid tire ramus-transversus section 212 collide with, chamfering is performed, the 
[ moreover, / the 1st extended to the upper right and lower right side, respectively from the ends of the center section 
221 currently formed in the common electrode 23 lengthwise, and a center section 221, and ] - the 3rd ppening 
containing 2 slash branches 222 and 223 is formed At this time, the 3rd opening is arranged to the 2nd opening at the 
vertical symmetry. ■ . . : 

[0051] The 2nd and 3rd openings of the 1st opening of the pixel electrode 12 and the common electrode 23 are 
overlapped, and the pixel electrode 12 is divided into many fields as shown in drawing 5 c. At this time, the 1st 
opening is located between the 2nd opening and the 3rd opening. Moreover, the 1st or 3rd opening of each other is t 
arranged in parallel except ramus-transversus section [ which halves the pixel electrode 12 up and down ] 212; fundus 
[ which is superimposed on the side of the pixel electrode 12 ] 211, and center-section 221. It also performs having 
performed chamfering in the core of the left-hand side angle of the pixel electrode 12, and the 2nd opening as one of 
the methods for Pranging opening in<parallel. . m, / ••. , }" :% ,'. 

[0052] At this time, the vertical polarizing plates 14 arid 24 are arranged so that the polarization direction may become 
being the same as that of the 3rd example. 

[0053] Thereby, the same effect as the 3rd example can be acquired. •* -a ■■ 

[0054] The 5th example of this invention is explained. The 1st opening 121 investigated by top 1 / 3 point of the pixel 
electrode 12 on left-hand side from the right-hand side arid the 2nd opening 122 investigated by bottom 1 / 3 point on 
right-hand side .from left part are formed in the pixel electrode 12 as shown in drawing 6 a. Chamfering is performed 
and, as for the both-sides, angle of the entrance of openings 121 and 122, chamfering is performed also for the upper 
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left of the pixel electrode 12, and the lower right angle. 

[0055] The 3rd opening which contains in the common electrode 23 the 1st slash section 21 1 extended to the lower left 
side the 2nd slash section 212 which was bent from the 1st slash section 21 1 and has been extended to the lower right 
side! and the 3rd slash section 213 which was bent from the 2nd slash section 212 and has been extended to the lower 
left side is formed as shown in drawing 6 b. 

[0056] The 3rd opening is dividing into two each field of the pixel electrode 12 divided into three fields by the 1st and 
2nd openings, respectively as shown in drawingj) c. 

[0057] At this time, the vertical polarizing plates 14 and 24 are arranged so that the polarization direction may become 
being the same as that of the 3rd example. 

[0058] The 6th example of this invention is explained. The 1st rectangular opening 121 and the 2nd opening \LL were 
formed in top 1 / 3 point of the pixel electrode 12, and bottom 1 / 3 point, respectively, and the pixel electrode 12 is 
equally divided into three as shown in drawing! a. 

[0059] The 3rd or 5th opening 210, 220, and 230 of X typeface sets a fixed interval, and is arranged in the vertical 
direction at the single tier as shown in drawing 7 b. As for the angle currently formed in the intersection of each center 
of openings 210, 220, and 230, chamfering is performed. 

[0060] The 3rd or 5th opening 210, 220, and 230 is quadrisecting each field of the pixel electrode 12 equally divided to 
three fields by the 1st and 2nd openings 121 and 122, respectively as shown in drawing 7 c. 

[0061] At this time, they are the vertical polarizing plates 14 and 24. If a longitudinal direction is made into criteria (0 
degree) It arranges so that the polarization direction may become 45 degrees and 135 degrees, respectively. 
[0062] The 7th example of this invention is explained. The 1st opening containing the vertical section 1 1 1 which 
divides the upper surface of the pixel electrode 12 into two at right and left, and the horizontal level 112 which is 
connected with the soffit of a vertical section 1 1 1 and divides the pixel electrode 12 up and down, and the 2nd opening 
120 of the rectangle which divides into two the lower field of the pixel electrode 12 divided by the horizontal level 1 12 
are formed in the pixel electrode 12 as shown in drawing 8 a. 

[0063] It is formed in lengthwise, and is mutually formed in the 3rd and 4th parallel opemngs 210 and 220 and the 
lower part of the 3rd and 4th openings 210 and 220 at the longitudinal direction, and the 5th and 6th parallel opemngs 
230 and 240 of each other are formed in the common electrode 23 as shown in drawing 8 b. At this time, width of face 
is extended gradually and the ends of the 5th and 6th openings 230 and 240 are formed in the triangle. 
[0064] The 1st opening of the pixel electrode 12 and the 3rd and 4th openings 210 and 220 of the common electrode 23 
have divided the upper, surface of the pixel electrode 12 into four equally perpendicularly, and the 2nd opening 120, the 
5th, -and 6th openings 230 and 240 have divided the inferior surface of tongue of the pixel electrode 12 into four 
equally horizontally as shown in drawing 8„ c. , . , • 

[0065] At this time, the vertical polarizing plates 14 and 24 are arranged so that the polarization direction may become 
being the same as that of the 6th example. 

[0066] If it carries out like this, since the direction where opening becomes parallel mutually m most fields, and a 
liquid crystal molecule becomes width will also come to make the polarization direction and 45 degrees, a quick speed 
of response and good quality of image with few textures can be obtained. Opening is greatly extended in the two 
directions in the pixel field, and these two directions are making 90 degrees mutually. Moreover, since opemng of a 
vertical substrate is arranged by turns mutually, the direction of the fringe field is classified in the four directions in one 

pixel field. , . • iu 

[0067] The octavus example of this invention is explained. The 1st opemng 1 10 extended for a long time in trie 
longitudinal direction is formed in the about 1/3 lower part [ of the pixel electrode 12] portion as shown m drawing 9 
a. 



. . „ ,uoj The 1st and the 2nd branch 212 and 213 which are connected with lengthwise at the soffit of the management 
21 1 extended for a long time and management 21 1, arid have been extended on right-hand side and left-hand side, 
respectively as shown in drawing 9 b, The 2nd opening containing the upper-limit section 214 which is connected with 
management's 21 1 upper limit and formed in the inverse triangle, and the 3rd opening 220 currently formed in the 
lower part of the 2nd opening for a long time at the longitudinal direction are formed in the common electrode 23 . At 
this time, the 1st and 2nd branches 212 arid 213 lean to the bottom slightly, without being formed horizontally, width 
of face is extended gradually and the ends of the 3rd opening 220 are formed in the triangle. 
[00,69] The pixel electrode 12 is divided into the upper surface and an inferior surface of tongue by the 2nd opening, 
the upper surface of these is halved by management 21 1 at right and left, and the inferior surface of tongue of the pixel , 
electrode 12 is trichotomized by! the 1st Opening 1 10 and the 3rd opening 220 as shown in drawing 9 c, 
[0070] At this time, the vertical -polarizing plates 14 and 24 are arranged so that the polarization direction.may become 
being the same as that of the 6th example. The 7th example and a similar effect can be acquired by this. 
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[0071] Finally the 9th example of this invention is explained. The pixel electrode 12 is formed in the gestalt by which 
four ellipses are connected with the single tier as shown in drawin g 10 a. 

[0072] To the common electrode 23, an interval with the 1st fixed opening 210 of four rhombuses is set, it is arranged 
by the single tier, and the 2nd and 3rd openings 220 and 230 are formed in the gestalt surrounding the 1st opening 210 
as shown in drawing 10 b. The valley is formed in the shape of [ of the curve-ized saw ] tooth form, the side which 
faces the 1st opening 210 among the sides of the 2nd and 3rd openings 220 and 230 is making the bilateral symmetry 
to the 1st opening 210, and the mountain portion of the gear tooth of a saw is formed so that it may be located between 
the 1st opening 210. 

[0073] The 1st opening 210 is located in the center of each ellipse which makes the pixel electrode 12, and the 2nd and 
3rd openings 220 and 230 have surrounded the pixel electrode 12 as shown in drawing 10 c. At this time, the distance 
from the side of the shape of tooth form of the saw of the 2nd and 3rd openings 220 and 230 to the side of the pixel 
electrode 12 is arranged so that it may become fixed. 

[0074] At this time, the vertical polarizing plates 14 and 24 are arranged so that the polarization direction may become 
0 degree and 90 degrees, respectively. 

[0075] the conditions of the opening pattern for the following division orientation acquired from the result of the 
experiment with the above various example [ the 3rd or 9th ] - the maximum ****** an opening pattern is formed 
so that things may be made 

[0076] It is good that the field by which quadrisection orientation was carried out to the 1 st in order to obtain the best 
angle of visibility is contained in one pixel. 

[0077] In order to acquire the division orientation stabilized in the 2nd, neither disclination (disclination) nor an 
irregular organization (texture) must not occur in a place except the boundary of the divided minute field. It generates, 
when the direction child of a liquid crystal molecule is arranged in the various directions in the narrow field, without 
being arranged in the fixed direction, and disclination is generated when falling in the direction which a liquid crystal 
molecule collides with mutually in one field especially. Therefore, in order to acquire the stable division orientation, it 
is advantageous that the pattern of a vertical substrate is formed repeatedly, and as the end of the pattern of a finish 
plate and the pattern of a underplate is near, it is better. That is, when a liquid crystal display is seen from a top, it is 
good to become the form approximated to the polygon which the field formed with the pattern of a finish plate and the 
pattern of a underplate closed. Moreover, since it is easy to generate disclination when the pattern formed in one 
substrate makes an acute angle, in order to form one field, as for a pattern, forming only with an obtuse angle is good. 
Moreover, the stable division orientation becomes the cause which also affects brightness. In the field in which ,- ... , 
\ orieritation was co^ comes to le^ by ^e OFp; state, whien it will be in a dark state compared with ; 

other surrounding- p^ state and the array of a liquid crystal molecule changes, the portion into which 

the an*ay was confUsed moves and it is in causes, such as an after-image, also with a bird clapper. 
[0078] You have to fulfill the following conditions, in order to obtain high brightness to the 3rd. First, as for the angle 
which the direction child (director) of liquid crystal of the adjoining field makes, it is most desirable to become 90 
degrees. When becoming like this, it is for disclination to occur only in the narrowest field, and the highest brightness 
can be obtained when the angle which the transparency shaft and the direction child of liquid crystal of a polarizing ( 
plate make makes 45 degrees, moreover, the angle into which the opening pattern currently formed in the finish plate 
and the underplate, respectively bends or breaks - as much as possible - being so slow (that it being close to a straight 
line) - it is desirable . , a?. ;'.. 

[0079] the angle into which the opening 'pattern currently formed in the finish plate and the underplate, respectively 
bends or breaks in order to obtain a quick speed of response at the end as much as possible being so slow (that it 
being close to a straight line) - it is desirable That is, it is advantageous to resemble most the gestalt which counters 
with the character of 1 in respect of a speed of response. s 

[0080] Subsequently, the influence the widtli of face of ah opening pattern and the interval between patterns affect 
permeability arid a speed of response is explained. In order to investigate the influence by the width of face and the 
interval of an opening pattern, it made and experimented in the panel which has nine opening patterns shown in 
drawing 11 ; v .'" & -\ v /.-^ . >, 

[008 1 ] The pattern displayed with the slash in drawing 1 1 is an opening pattern of a common electrode, and the pattern 
shown by the thick line is the gestalt of a pixel electrode. 

[0082] B, G, D pattern, and IE, F and G pattern are patterns of the sanie gestalt with which only the width of face and 
the interval of apattern^differ from each other, respectively, and! differs in the interval between patterns from J 
pattern. Although A pattern is similar with B, C, and D pattern, the intervals between patterns differ. The width of face 
and the interval of each [ these ] pattern are shown in Table 1 . 
[Table!] , 
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[0083] Drawing 12 a is the graph which showed the light transmittance of the test cell (test cell) to each pattern at 
percent (%), and drawing 12 b is the graph which showed the ratio of the light transmittance of other patterns on the 
basis of the light transmittance of B pattern. 

[0084] The light transmittance of G pattern is the highest at about 13%, and the degree is the order of E, I, B, D, A, L, 
F, and J pattern as shown in the graph of drawin g 12 a and 1 2b. 

[0085] Dra win g 13 is a graph which shows the response time by the gradation of the test cell which applied each 
pattern. Almougheven 64 gradation was used when actually applying, in this experiment, it experimented up to 1 10 

gradation. . . n 

[0086] The response time of B, C, D, and J pattern is comparatively short at all gradation as shown in drawing 1J . 
That is the speed of response was quick. In the case of A and I pattern, the reason nil why a speed of response is slow 
is for texture movement by other patterns, and, in the case of E, F, and G pattern, it is for a liquid crystal molecule to 
carry out 2 stage operation. , . ; „, , .. 

[0087] Table 2 is the result of experimenting on an actual panel with the application of nine patterns ot drawing l i . it 
made and experimented in four panels to each pattern. 
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[0088] The result of an actual panel was also similar with the result of a test cell. However, unlike the test cell, the 
speed of response of I was comparatively quick, and the brightness of J pattern was brighter than anticipation (although 
the brightness of J pattern was about 75% compared with B pattern in the test cell, compared with B pattern, it was 
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90% by the actual panel). 

[0089] As for A, C, I, and J pattern, the white after-image appeared by the actual panel. Although it becomes a problem 
by C pattern since a white after-image appears strongly, the grade which are I and J pattern can improve. 
[0090] Based on the above result, the pattern which can be chosen according to the property which it is going to 
improve is explained. 

[0091 ] First, when it is going to improve a speed of response, maintaining brightness beyond the present level, B, D, 
and I pattern are desirable, and when aiming at improvement in a speed of response at the sacrifice of brightness, D and 
J pattern are advantageous [ when aiming at the improvement in brightness, and a white after-image improvement, B, 
DE, and I pattern are advantageous, and]. 

[0092] Subsequently, in order to clarify more relation between a speed of response and the width ol face ot an opening 
pattern, a gestalt is the same and the difference of an optical property is explained to B and C from which the width of 
face of a pattern differs, and D pattern. 

[0093] Draw ing 14 is a graph which shows the response time by the gradation of B in an actual panel, C, and each D 
pattern. 

[0094] The response time between 20 gradation and 40 gradation was long in order of D<B<C. Namely, the response 
time is so short that the width of face of a pattern is large. 

[0095] From about 40 gradation, the response time of C pattern is shorter than B pattern, and the response time of C 
pattern is shorter than D pattern from about 45 gradation. However, it only seems to this for a white after-image 
phenomenon that the response time is short, and it is not actually short. That is, for a white after-image, a response 
waveform distorts and the response time looks actually more short. Therefore, when an example is taken in such a 
point, a speed of response is quick and a bird clapper understands the width of face of a pattern for latus. 
[0096] if the high voltage of 60 or more gradation is built ~ a texture ~ although a speed of response becomes slow 
rapidly since it is uneasy - among those - coming out ~ it has the property (it increases gently) in which the width of 
face of a latus D pattern of an opening pattern was most stable most 

[0097] Drawing 15 is a microphotography in the white gradation to C, B, and D pattern. Low C of brightness of texture 
stability is the darkest, and, as for B and D, it has the approximated luminosity as shown in the photograph. Since the 
width of face of D of an opening pattern is large, although a numerical aperture is low, it has brightness with 
comparatively high texture stability. It is thought that texture stability is also determined by the strength of the fringe 
field and the width of face of a pattern. 

[0098] Moreover; the. gestalten of the boundary section (portion in which the opening pattern is formed) of a field 
differ. Although a texture forked m'aimpst all the portions of the field boundary section appears vividly in. the case of 
C pattern, and a forked texture appears faintly when it is B pattern, in me case of D pattern, the field boundary section 
appears as. one linea nigra. «. . _ 
[0099] Drawing 16 is a domain division photograph according to applied voltage of the test cell to C pattern and D 
pattern. In the case of C pattern, it becomes so clear that a forked texture appears in the field boundary section from 
3.5V and voltage becomes high. However, after being set to 5V in the case of D pattern, the field boundary section is 
faintly divided into two forks. The field boundary, section is divided into two forks because a liquid crystal molecule is 
unevenly arranged in the field. In order to explain this phenomenon, the strength of the fringe field according to the 
width of face of a pattern is considered. 

[0100] Drawing!? is the conceptual diagram showing the strength of the fringe field according to the width of face of 
a pattern/The horizontal component of the fringe field becomes large, so mat the width of face of an opening pattern 
becomes large. A horizontal component plays a role important for determining the direction where liquid crystal 
becomes width. Therefore, it is effective for the opening pattern of large width of face forming a domain. Moreover, 
the strength of the vertical component of the electric place of the center of opening becomes so weak that the width of 
face of an opening pattern becomes large. 

[0101] Draw ing 18 is a drawing in which the array state of the liquid crystal molecule in the circumference of .an 
opening pattern is shown. When the width of face of an opening pattern is narrow, a liquid crystal molecule becomes 
width to some extent^also in the core of opening. Although it is the grade which inclines slightly when the voltage . 
impressed is low, if voltage becomes high,' it will become width completely horizontally. This is because the vertical 
component of an electric place is strong also in the center section of the opening pattern. For this reason, light comes to 
leak arid the field boundary section conies to be divided into a forked line. Moreover, when changing 1 80 degreestof 
directions where a liquid crystal molecule becomes width by opening, since the width of face of opening is narrow, an 
elastic force is strong. On the other hand', since the horizontal component of the fringe field is weak, it cannot win an 
elastic force in the fringe field, Therefore, the array of the liquid crystal molecule in the field boundary section is 
uneven. The array of such an uneven liquid crystal molecule spreads to. the interior of the small field of a pixel. 
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[0102] When the width of face of an opening pattern is wide, a liquid crystal molecule stands perpendicularly at the 
center of opening. Although a liquid crystal molecule inclines slightly in connection with applied voltage becoming 
strong, compared with the case where width of face is narrow the extent, it is not remarkable. Therefore, there is little 
leaking light and the small field boundary section appears as one ****. 

[0103] As mentioned above, a speed of response is so quick that the width of face of an opening pattern is wide, and 
the small field which is a pixel is uniform. Although a numerical aperture is small when the width of face of an 
opening pattern is wide, since the array of a liquid crystal molecule becomes uniform, brightness is good. According to 
the above experiment, about 13**3 micrometers is suitable for the width of face of an opening pattern. At this time, a 
cell gap (cell gap) is about 4 micrometers or about 6 micrometers. 

[0104] Hereafter, the optical property according to the interval between opening patterns is explained. The width of 
face of a pattern of I pattern and J pattern is the same, and the intervals between patterns differ mutually. Although I 
pattern and J pattern have a remarkable difference in an optical property in the result of a test cell, there is no big 
difference at the result of an actual panel. This is presumed to be what is depended on the difference in the kind of 
orientation film, the difference in the existence of a protective coat (insulator layer), the difference in the voltage 
waveform impressed, etc. However, when an actual panel compares the traverse speed of a moving picture, the J 
pattern is quicker than I pattern (it is black on a gray background, and if a square is lengthened, it understands). 
However, a difference is in a speed of response with gradation. 

[0105] In the width of face of an opening pattern, although a numerical aperture will decrease notably if the distance 
between patterns becomes narrow, brightness does not have a big difference. This is for a texture. That is, control will 
become easy if texture control will become difficult if the distance between patterns becomes large, and it becomes 
narrow. Therefore, since a numerical aperture can control a texture appropriately although it decreases if the distance 
between patterns becomes narrow, brightness is compensated. However, although I pattern is the one where the 
distance between patterns is distant, since texture control is performed comparatively appropriately, brightness is high. 
[0106] As a conclusion, a gradation speed of response improves, so that the interval between patterns is narrowed. 
Although the probability of brightness that only the part to which a numerical aperture decreases will become low is 
high, it picks up to some extent by controlling a texture. 

[0107] A texture has a speed of response and deep relation. The texture which moves reduces a speed of response. 
Impression of high voltage reduces a speed of response by most patterns. This is for a texture to occur. Therefore, if a 
texture is controlled appropriately, a speed of response may also be raised as well as the improvement in quality of 
image. How to suppress generating of a texture below is explained. w . . . 

[0108] Drawing 19 and 20 are the portion which a texture generates by B pattern and J pattern, and the drawing to 
which this was expanded, respectively. 

[0109] The opening pattern of drawing 19 is mostly similar with the pattern of drawing.4 c. However, the 2nd and 3rd 
openings 122 and 123 currently formed in the pixel electrode 12 differ from drawing 4 c. That is, it has begun from the 
right-hand side side. Moreover, a pixel electrode is made to project outside into the portion which the 2nd and 3rd 
openings 122 and 123 finish, and is formed in it. This is for preventing that connection of each portion of the pixel 
eledtrode 1 2 becomes poor by openings 1 22 and 1 23 . 

[01 10] The portion which a texture generates is a portion which the edge of opening of a common electrode and the 
edge of opening of a pixel electrode mainly collide with. Although there is little generating of a texture when 
alignment of a vertical substrate is performed correctly, when it incorrect-aligns, a crescent texture occurs. The, texture 
generated at this time does not generate a white after-image phenomenon. As texture restrictive measures, width of 
face of the edge of opening of a common electrode may be made large. The alignment limits of error are extended 
through this. . 

[01 1 1 ] Although the pattern of drawing 20 is similar with the pattern of draWing 8 c, the number of lateral openings 
differs. Moreover, the point that opening of the longitudinal direction of a pixel electrode has begun from one side 
differs also from the point that the lobe is formed in the edge of lateral opening. 

[01 12] The part which a texture generates is the edge (a) of opening of the longitudinal direction of a common 
electrode. Moreover, a texture occurs by forming a contact mouth for connection to a source electrode also at the edge 
(c) of the soffit section (b) of the pixel electrode in which the form was dented, and lengthwise opening of a pixel , 
electrode. The texture restrictive measures are as follows. In the case of a portion, width of face of the edge of opening 
of a common electrode is made large. It is made for opening of a common electrode to be overlapped on b portioiyin 
the case of b portion. For that, the width of face of opening and an interval need to be adjusted. Although a numerical 
aperture decreases in narrowing an interval, a speed of response improves. In the case of c portion, the edge of 
lengthwise opening of a pixel electrode is formed in the sharp form. 

[01 13] The pattern which applied the. above texture improvement casting plans is shown in drawing 2_1 or 21c. 
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[01 14] On the other hand, the field which a texture generates can be covered by gate wiring or the black matrix. 
[01 15] Drawing 22 and 23 are the plans of the TFT substrate of the liquid crystal display by the 10th example of this 
invention, and a light-filter substrate, respectively. 

[0116] It is formed in the same form as the opening 27 for the gate line 21 which transmits a scanning signal forming 
the division orientation currently formed in the pixel electrode 20, i.e., a trapezoid form without the lower side, as 
shown in drawing 22 . The fall of the optical leakage by the opening 27 by which the gate line 21 which consists of a 
metal intercepts the light which enters from the rear-face light source, and is formed in the pixel electrode 20 of a TFT 
substrate of this, or brightness can be prevented. 

[0117] Subsequently, it is formed in the light-filter substrate so that the black matrix 1 1 may cover the field which a 
texture generates, and the portion in which opening by the side of a light-filter substrate was formed as shown in 
drawing 23 . The field which a texture generates is the portion by which the openings 1 7 and 27 of the field between 
the boundaries of the opening 27 of a TFT substrate and the pixel electrode 20 and the tooth form of a saw were bent as 
mentioned above. Such a texture the black matrix pattern of a wrap sake The periphery section 1 1 1 which was formed 
in the form which surrounds the field where the pixel electrode is formed in the bottom substrate as shown in drawing 
23 , and defines the pixel field, The portion 112 formed in the wrap sake in the portion in which the opening 17 for 
forming division orientation was formed at the gear-tooth form of a saw, The texture which generates the texture 
generated among the openings 17 and 27 of the gear-tooth form of a saw in the portion 113 formed in the wrap sake 
with the triangle and the portion by which the openings 17 and 27 of the gear-tooth form of a saw are bent consists of 
portions 1 14 which cross the middle of a pixel field to a wrap sake. By this, the optical leakage generated by the 
portion which a texture generates, or opening can be intercepted using a black matrix. Moreover, since it cannot say 
that the portion in which opening is formed, and the portion which a texture generates are portions which contribute to 
a display originally even if it forms a black matrix in a comparatively large area in this way, the problem on which a 
numerical aperture decreases is not generated. 

[01 18] Drawing 24 is the plan of the liquid crystal display which combined and formed two substrates as shown in 
drawing 22 and 23, and drawing 25 is the cross section of the XXV-XXV 1 line of drawing 24 . 
[0119] The gate line 21 is formed in the trapezoid form no lower side is [ form ] in the TFT substrate 200 which is a 
lower substrate, and the insulator layer 22 is covered on it as shown in drawing 24 and 25. The pixel electrode 23 is 
formed on the insulator layer 22, a part of pixel electrode 20 of the gate line 21 top is removed, and it forms the 
opening 27 of the gear-tooth form of a saw. On the pixel electrode 20, the perpendicular orientation film 24 for 
carrying out orientation of the liquid crystal molecule perpendicularly is formed. v 
[01 20} Oh the oth is carried out to the light-filter substrate 100 which is autop substrate so that both 

the outside whose black matrix 14 is a pixel, the portion in which opening for division orientation is formed, and the 
portion which a texture generates can be covered. The ITO common electrode 13 which the light filter 12 is, formed in 
the pixel field between the black matrices 1 1 , and the protection insulator layer 1 5 is formed on the black matrix 1 1 
and the light filter 12, and is formed on it is at the form from which the portion superimposed on the black matrix 1 1 
was removed, and patterning is carried out. The opening 17 formed in the top substrate is formed by turns in parallel 
with the opening 27 formed in the bottom substrate. The perpendicular orientation film 14 is formed on the common 
electrode 1 3 also at the top substrate 1 00. 

[0121] Between two substrates, the liquid crystal matter which has the dielectric constant anisotropy of shade is poured 
in, and orientation of the liquid crystal molecule is perpendicularly carried out by the orientation force of the 
perpendicular orientation films 14 and 24 currently formed in two substrates 100,200 to two substrates 100,200. ; 
[0122] Unlike the 10th example of this invention, a gate line can also cover the portion in which it forms in like the 
usual iriethod and the opening pattern for the division orientation of a underplate is formed using a black matrix. 
Drawing 26 is the plan of the liquid crystal display by the 11th example of this invention. 

[0123] The black matrix 1 1 has covered the portion in which the outside of a pixel and the opening 17 of a finish plate 
are formed, and the portion which a texture generates like the 10th example of this invention shown in draMng23 '; > 
and it is formed so that it can cover td the portion in which the opening 27 of a underplate is formed unlike the 1 0th 
example. . m '^*. , , ..,'"\- . 

[0124] A wrap case, it is not necessary to take into consideration the influence according the portion in which opening 
is formed like the 1 1th example of this invention using a black matrix, and the portion whibh a texture generates to 
change of a gate line pattern, the angle of visibility of a perpendicular orientation liquid crystal display can be made 
large at a process having ho additional process and simple, and brightness can be raised. 

[0125] In addition, instead of forming opening, the form of a pixel electrode can be changed and a texture can also be 
removed. V , , ; 

[0126] As mentioned above, although the portion which a texture generates is a portion which opening of a TFT 
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substrate and the boundary of a pixel electrode collide with, since the boundary of a pixel electrode is essentially 
similar with opening of a TFT substrate, this portion is a portion to which that the angle of the portion by which 
opening was bent makes an obtuse angle breaks the 1st condition of being good. That is, it becomes the cause which 
the array of a liquid crystal molecule confused when the electric field impressed to a liquid crystal layer changed, while 
the angle which an opening pattern and the boundary of a pixel electrode make turned into an acute angle, the array of 
a liquid crystal molecule was confused in this portion and the fall of brightness occurred moves, and induces an after- 
image. 

[0127] Therefore, it is made for the angle which changes the form of the pixel electrode 21 in the portion which the 
boundary of the pixel electrode 21 and the opening 27 currently formed in the pixel electrode collide with, and the 
boundary and opening 27 of the pixel electrode 21 make to become 90 degrees or more in the 12th example of this 
invention. As shown to drawing 27 by this, the form of the pixel electrode 21 turns into a form projected to the tooth 
form of a saw between the opening 27 formed in the pixel electrode, and the opening 17 formed in the common 
electrode. 

[0128] In the 13th example of this invention, the form of a pixel electrode is formed in the tooth form of a saw in 
accordance with the form of opening. Drawing 28 is the plan of the liquid crystal display by the 13th example of this 
invention which formed the pixel electrode in the tooth form of a saw in this way. 

[0129] If the pixel electrode 22 is formed in the form surrounding openings 17 and 27 at the tooth form of a saw like 
the liquid crystal display by the 13th example of this invention shown in drawing 28 , since the portion which openings 
17 and 27 and the boundary of the pixel electrode 22 collide with will be lost, the problem of the texture by this etc. is 
not generated. 

[0130] Width of face, an interval, etc. of opening in the 12th and 13th examples of this invention are similar with the 
above-mentioned example. 

[0131] Although what forms an opening pattern in both a common electrode and a pixel electrode was explained 
above, the method of forming a salient with an opening pattern can also be used for a pixel electrode instead of 
forming an opening pattern in a common electrode. In this case, a salient is formed by the gate insulator layer or the 
protective coat. When forming a salient, it must be cautious of parasitism electrostatic capacity being formed between 
wiring. At this time, arrangement of an opening pattern and a salient is made to be the same as that of drawing 21 . 
[0132] Moreover, as other methods, an opening pattern is formed in a pixel electrode and there is the method of 
forming a salient in a common electrode. Also in this case, arrangement of an opening pattern and a salient is made to 
be the same as that of drawing21 . 

[0133]" . : . ": ; " v ; , \.\. ' „. • ' : ; ' • ,,. 

[Effect of the Invention] According to this invention, an angle of visibility is large, the orientation of a liquid crystal 
molecule is stable, and a speed of response can obtain a quick liquid crystal display. 
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[fll*5l 8] i»ia*lXt/K2BllP^^->o«|ii 

0 am^6 1 6 nm(D$&mx+foz>zk&w&k-rz>m& 
t(r 15 IB 1 S ffi fc >ft rfii l x v * s fB 2 k , 

mmm2&mzj&f&tstix&*>, jB^np/^-ytt 

WflH^ 1 S^K t SlfEm 2 <b co Pp^ \zt8l A $ tiX V * 5 ffi 
mfl5^ 1 BB P * - ^Rt/ffllE^ 2 ^ R - 

/^««tt*t«v^2o^ia^5:lMwW/j^*ftJg-c^b5 
40 C ^ £ -T SSt A*SM£«o 

*filT*Jfe*JBl/h««i:, *t>ftv*2o(E>i2asj&2:£fij 
"C*>6IB2/h««i:^W*ix, JMEH|-l*rtli:l!WB!B 
2^r&l<i:«9 0 o fc/jrrctfcWRti-SW**! 9(c 

x&M*fax&zzk&¥fmk'tz>m&m2 o\z&m<n 
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** 2 o tcett^KAx^asK. 

*-*-6IKIMWBfc* 

MfBM 1 SIR fc *f fa U X v >5 &ft JB 2 Sffi fc , 

hwejb i sis fc utrieiB 2 mm t <d m \zm a $ tix v * « m 

WIEjU^m^ t SftlE^iiSffi fc omc«E#RlAl $ Jx« 
Mie^l^O ? M2^P^^->'l-i:oT^$n^ 

£H<53ffa fc -ftt 6 - fc fc 
[||«f 2 5] iWlS^y ^v^-z^ Kt-J:6fl»K*K* 

m*« 2 4 ^ia«o«a*^3sno 

[W*3B2 6] i»lEfBlX0 5 JB2BHp^^->'^«ttl 

[it ^2 7] i&tt9i£G^, 
mmm i *k fc *u« lt ^ a a&i^SB 2 fc , 

1-5^i§m*£fc. 
AMTfc**** 

#fii;iJ&*SixXi*amBHP*fc ; fttt^lpHw^riSS 
*35. fflEjBlia^»fpli-'5*2 5a^e J WE*liBt-«! 

iE-r £ is fcrsvM^iB«i*is< * 5* 2 at/ss 3 br pis 

fc ; 

SfnefB 2 bhp «#flic»j*S;ftx^a#aB 
fc. «nB»tt3a*6*^n»ifc*w«w»riiSixri3 9, 

mejisiat5JB2tt«^?>iie*rti^»a*ixT*i 

9, 2vMzK»*ft^fft/TV^IBlXt/»2tt*«i: 
4r^tfJB4BBPSBt ; Mtt« 1 tttt 1 
fc, flftlEJBi +**^H«^6*Jx-en«*fiiat«KJEr 
[6] ClTfM ^tiTV^Il Rt/fB 2 JStfrSB fc Sr^tf SB 5 BR 
pgflfc ;Mfcm4mnmzttl,xffim$li5MnUbtt& 

mmm 1 br r t«s 2 bbp^^-^«:«**« 
taaicttii-*-* c fc «:#»fci-a« 
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[fit** 2 8 ] mtB jB 1 Rtm 2 fc ffiCiB 2 JB #r 

«fcttlWIEJB2|llP^^-^«io«^j: tUBiSjEv^c 

[S*#«2 9l miEJBiStR^Ti-JBfiRSnr^SIBl 
tfiTfrKfc, lttiaJB2ai|Ro±lj:»ritShTV^aJB2fli* 
KfctrSfel;:**, 

sftieiB 1 a^2ffl5feffi^iB3t^«^tt-en«^fpia 

XftttfaX&m&fa&Xfm#AT?»>6Z fc &ffitLk-fZ> 

2 7x(i2 8 \cKM(Dm&m^mmo 

10 [»**3 0] tfriE^i^v^L^e^pgp^igiii 0 n 

mfrh 1 6 m mOftlT?*) S ^ i: «:4»|R t t6fl[*fl 2 
7 XII 2 8 KK*<a«A*^3£tBo 

[»**3 1] tm%immk. 
nfjissB 1 fc l x v > ^ *&»sb 2 s« fc , 

«HE*2»«lc:^fiKSix"C*5D, »2R3p/^-^# 
i" £#««£fc> 

MfSlB 1 £« IB 2 S« fc O |R l^tt A $ *i X V > a ft 
20 gfc*^, 

ii&iaSBiHJp fflnapii*«a<7)*iia^?>^ 
nic^r^i-sm2Si^r6i^oT^^i^^;$nxv> 

aSBi*MM»fc. l»IBJBl»»«B^6»r9*»f bixxilt 

eft 1 5a^«^oT<i»»*rtJc*riiSixTt^6jB 2»j» 

fc *«tr)B l PiPSm, 
lfflKSB 2 BHp K*-W^»rtS'nxv^saSflE. 

«r*trJB2BBRttfc, K^Wfc»rfiSix-Ct^**«a 

30 IBi&t/JB2»j»«»*^^ itteJB2MRfflt;r#L,X 
»**rfti-JB3WP«fc^&/j?9, 
strism i BR p '<*->&xm 2 §fi p 

[|f^3 2] iOTB«ilW«)Tlc***ixXv"^JBi 
{i3t^fc. WirEJB2«tEco±lc:«fi8Sixx^-5JB2«3t 
Sfc£r£<bK$3K 

i at/K 2 «*«^fli**rtitt*n-e*L«tfriaia 
40 is*^ 3 1 \zBM<omm$t&mm. 

im&m3 3] ffJIBlSl*^LlB3BRPS50*g«:l 0 a 
mfrb 1 6 /im^ttia-CfcSCfc Sr»«fci- -581**3 
1X1132 l:Bt©*fi$*Sfo 

IS*** 34] ffiGlFlBfliffiOfB 2 3230 W«^ftai/«J 

efB 2 br p &(nffimm&i® fc Mis«s^i5 fc as-Poa*s « 

jft^Wfll^ftttftK t) ^fr^KXt^S** 3 l Xtt 3 

[|f**3 5] IfilKjBlXfifc. 
«ria»lS«±twJBfiK$HX*3 9, JBiBRP^^-v* 
50 ^SiUKiSSfc. 
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Jlwa»l*^R^:*2^«^ow^^:ttASJ^■cv^s«ai* 

ixlwaflft-j- 6 fS 2 322 1- ft rt>o ti 9 Ttf h tiZ % 1 BB P 
WCK25a^ibfl»flE!Bl322«cl6j^oTaOT»f e 

«ns# 3 n p^iiwia^ i xtf* 2 n pgBic x ot 3 o 
o««^K»sn^imiaiii3R««to#««*^n j en2 

5MW+ac 3 5 lc|E«t^«4*^ 

«*Ki:* 9(flE^2S«0±|c^$ixXV>^«2ii3t 
WIS»iSL^2{g7fetS^{13fe^rS]^«^ft^0 o x&> 

Zhi-Z>m^tl?tl4 5° M13 5° Xfll3 5° 

^4 5° ^fc* -raw** 3 siciattco 

[|f^3 7] flft1SJBl*V^LjB3BBP«W«l±l Oii 
md^ 16m mC0|5ISX-fc 6 C <b £ "f 618^ 3 

5X113 6 |d|5«^«S«^«o 

ftRxfmmmmmm<Dmmm s m p n t m& u^v> 2 o 

[|f^3 9] felkffil&KJ:. 

striae 1 ^ **ft l x v * 5 mm 2 t > 

«HElB2StE^***ixr*3!), S2|p^-y^f 
WlEJBlStEi:JS2«fit<DMt^ASixTi^i«S« 

WIBJBl BHP^^-^ttlMrlEliJ3R«««-— ^WIWS:*3 
v^x«*l^ic»^StiTV^6#»^itil**BHP«^?>* 

ffilEJB2BBp^^-vtt-^BBIBS:*3V^T?B*$4xT 
V^#*©X**BBR«M*e>*!K 

[«#*4o] «rIa«lStR^T^w?gfi8snTv^5^Bl 
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WiamiS:r/^2{i^(7){i^fS]i^^ft^o 0 -c* 

5tt^>^tlftl4 5° RXfl 3 5° Xfil 3 5° 
M4 5° -C* 6 I t 1 6!!** 3 9 l:|Et© 

H#« 3 9 Xtt 4 0 iClB*^«**^3SIRo 

ia*«4 2] tmmimmt, 
mmm 1 s« ^ jb 2 s« ^ ^ w a * -ri ^ s ««» 

«i-*JBl ^P^i:> «riaSBl^PSl5^TJ-{4©LT*3 

•9 mmmmmm *m^m-t z> m 2 m p « £ 

20 »ES2@ip/^-^ «*rPl^fi8Sixxv^!B3 

URSfBi:. «ne»3Wp»^T«w«*rtiic*fijt*ixrv^ 

5SB4lHlRSl5£*rg^ 

WKfBlMP»^WK»3MR9BtttSf5l^fi:BLXM 

n p a? t Mies& 4 m p a t f±sts«-tt« lx unsim 
w*« 4 3 ] mem 4 n p 5 *>x-#Ti^e-t 

30 5S*H4 2 ^|E«05«!**^3filtto 

[»*«4 4] «iia»4HR«W:W*ffilw43^Ti|B^»: 

Bo 

«*Efc, flftK»2a«<7)±^fi8SixXt^S*2«3te 

S£ + 5H*l^ft-e*x4 5° Rtfl 3 5° Xli 1 3 5° 
Rlf4 5° "CfcSCl £*#»i:-*-aSt*fi4 2 (c|S«tcO 

[»^4 7] WrEJBi*v>L»4BBpa<^««i o /i 

[»^4 8] tmmim&k, 

50 WE»l««i:*HplUTV^«»SB2S«t. 
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»*snrv^si«»»ojB 1 i!p»m, 

n&ks meJB2BBPtt©Tl-ffi«UT*i?)«^W^* 
fifc£ftTt^SJS3flflP»i«r£^ 

H*««*0-tB* s **'-2 5^*tt. SMB3liRtfSS-3lJH 

4 9 ] mem 2 m r »*> ±«»»t«MB* 3 m 

p»©W»««:«* s *J(S^ltftl-t-SC £ Zftmb-tzm 
[flt#*5 0] **»3BP*M>5%'T?- STI^tfit 

«5t«ir. (WElB2MR±^»**ixXV^JIS2ai** 

Miemi5:t/^2ii^^{i3fe^rS]*i«^^^o 0 -e& 

[»**5 2] Sfifafgl ttV^UlB3BlR««)«f41 0 n 
[»#«5 3] feiSH^^ 

MI5^ l Xtf t IB 2 StS i: © HO KftA * Jx-C ^ 6 MM 

SlTSBBBP^^-vH. — Jt^BIBtrfc^T— MfcKfflS 
tt"CV^*»^t>L?gwSBlBBPW^> ^lE^l^P^fi 

fl(rlB*lBlPfflJ-»U^*»W**l-^* 5 ^- TlWB« 

* co uj fifties 1 n p ms<?^ n i-ffiE u -c v > s $ 2 

KA*t»&m&±frhJL&k* StrlBiiiai«« 

ffif1E*2Sfi<o±^JBfi8Sixrv^«2ffl* 
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^ISIBl&t/!B2ii3t«^fi**^»^n^n«*i^2fe 

[»M5 5] fl91ESB2&U5jg3BBpa5(0«<7)*?Btto 
Eftifil 0 nmfrh 1 6 mn^<fiH"C«>6C 

[H*«5 6] ^co#^«^^P^^^■LTV^5^iI^m 
Sir, 

10 MnenPtt^SSr«J:)^»A$nrv^BMj:«r« 

[S»#JjC5 7] SI}!EgS3»«y- hKITe*>*»#«5 6 

[«*«5 8] «0»Jg«(7DHP««:#LTV^*ii« 
Sir, 

i»e«R«fcm»rsJ:5tw»«snrv^^7y^^ 

[«**5 9] *<a#«tto#i HJpffl£*LT^S® 

20 flftialB 1 M P SB fc S v ^ ic^ic^SicgE^iJ $ ftx v > 5 « 
o*^tt^lB2|IBP»S:#UTt^*5i««i:"^7 

iffifa^s/^ h y iKria*2Hip»±:M:-t- 
pfflat/«-2i!iRttojrij fttf bfrtz.%ft*mmz>Mm 

6 0 ] mfiefg 1 ftEMttilMBIB l M p ff £ fi^ 
[H*«6 1 ] W1Efi«»y- hEJft"C*>6ffll*«6 0 

[«*«6 2] «fia^7s/^^ hy 5/^^fi«ns*ii« 

[000 1 ] 
[0 0 0 2] 

ifie*<os«i -awe, K*««ttB»2tt^x«[<on 

[0003] ^CD^^ N ^HgEfp] (vertically aligne 

d:vA) ttomihn^mwn. M^w^nt^ 

50 Sfe«>, aS!*r6iH3fe«S:ttffii"S«-frlw«#^PMlPS 
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ax-o *fcv *tt«-e«£ic**»M-6 c £ a*x# ip 

t> x y — -v y — :/:7 y 9 K (normally black mod 

e) (off) ^&<nnm*ft%\^^<r>x, ®;*<n 

xM^n^o z<D£yte^ftnmffi±\zm<$itixm 

W£1&T£lt. Z.<0£?te%ft* ; T? XTV- (textur 
e) <tt^c 

[0004] z<dx ot£?$m*M®:-rz>tz-#>\^n>m*'< 

[0 0 0 5] CCX% mm&^mi,X®i$:<08iffi[Z£2> 

[oooe] min&*<v&ffi^£z&&m^mm<n± 
[0007] *p*w#ft> m? hMz.wmn&mnMnffi 
m\^mihtyWfr&A£ftx&mfe<offi\ztt^xmm^& 

[0 0 0 8] wC^Nr, ^iim^<tP^^^^PBll-m^ 

a (ox? \zm&istix\,^m&ia*fc&mmAmmzm 

[0 0 0 9] BP*>. HP^->K 2(d c toT^y> 
v?7-<-/bK (fringe field) j&S»J*£ix, iSa^fi 

->1. 2lC»LTSi«JwEM (Att«> ZtlXfrb. 
nXf^^¥-fr^te?>? k-t&^^y? (nematic) 

[0 0 10] 

a v a> &m x &> z> o 

[0011] *8Wtt«llE»BS:**t5fc*«)t)WT 
[0 0 12] 

B co Wi H £ ft ± * * 5 c ic 6 o 



(6) 2001-109009 

10 

[0 0 13] 

*jtn^ftU^tt». ±T4E^BHPffl*KW- 
[0014] AflettKlia, m 1 £tt±fc»/S£*iX:fc 

10 IdM^-C, 8lPlP/^->WS2iP/^-y|j:t 
B!R^^-^i:IK2HP^^->'i:ttEVMj:3ti:ic:K« 

£*LXl>£ 0 

[0015] rcoB#, sirip/^-vi^ wiM^im 
2^rft^»**n-ct^JB2Bip«i:fc«^ ^2r^p 

*ffiUw»ritSJxTV^5JBl(*B!P«i:, T« 
20 ««t»jS+5<fc«iC*2*|fi]l^fiKSixTV^!B2« : 

■ Ptufcirfix-cv^. 

[0016] * 1 *rfiJ«ll*«S^ia(w» LTMi^fS] 

Tia£Mt-a!BittBflp«£> mmmm<oiE&mkm 

It5»2ttS(p»i:m, SlBR/^-^ll «r 
EBSBS^lTtifclJi&I LXiUiftmffitf>±Tia £ ¥ 
fTfcJS 3 §Hp iliR/^->WS2iP 

k&XZZ. Z~X\ fR2«HPff»«HPffJ:9«^ 

30 j£v^<ta^fre&<5o 

[0017] $1 *iPi«iif3R«S^3a© 5 *><&v vfixa* 
iotffit^5:i^t ^i^^m2^^p^co 
pr*ruii!HT< 15^*^**^12: < *s ± 5 

C^Xt, *2^^p|F{5copt>co 1 ote®i¥fmffi<oT 

[ooisi^i s^cor&t;* 2 £«<*>±K**veh, 

40 *2ffi7t«coM^^^*lRU ? *2^r6l<ir^n^n4 

5° Sr^ci-J: kds-c*, pjitfrn^tefB l &. 

[0019] ^fc, m 1 Sfi±ld«fifc£j»xT;fc t) , SB 1 

HP^^-^sr^r-rsii/iRmat ; mi&&k*tft-rz 
Gi-h&mmmt ;Iiis^2sk^^i^a$ 

1 BBR^^.-->'&t/IB2HP^^->lia[»LXiB5R« 
50 «Sr#«W/h**lciMML. /J^*(iStSv>2ocoi23 



11 

[0 0 2 0] w<Z>B#. ^€B««*tSV^2 0<D5a^JBl 
^|PlT-*)S»l^««t, *fc«^2o0>fflasJB2 2rfl 

-Cfc*»2/h«*i:^»«Six, mi#ft£&2*fok 

[0021] Mill l Mil;:* l BP/^-^ttt . 

&£tiX&9* JBl**fc*2KtEi:<D|Bl^aft«lK^ 
©IBlc«BEd s H«niS*t*:»lcJB 1 2 M pa* 

[0022] 7y^y ; 7^-/vKi:J;SjS*^ 

[0023] i 2 n - y oign i 

0 iu mfrb 16m m^<BH"efcS^dSjff* Ll\ 
[0 0 2 4] jMfctot-te, JR 1 S«Jlt-^$tlT*3 

0. f i^p^^-^tt6iiiiS^ ;SiSSt 
TV^IBlB8P«'£ ;»»*lfill-*fi8;SttX43e). WIS 

3ai»ra+sjB2jad^«riEfBiiaiw«ifii-*i5ifs^^ 
&ftm*b*fr*ti&&*foizm&ztix&*) * 

bmti £ U ^Si * iciS < ft 5 ft 1 R IMS 2 ftffi 4: % 

ffi&miR&$$2&&frb&*foizmj&istix&v. s 

ESS i *&&<nmf%frb*ti?tifcXfaR<f&Xfotzffi 
&ZtiX^Zf&l&&tR2RVT&&&trfgsmnmb ; 

miiEm 4 n p «k# t x mmm 5 n p & t 

6Mp95£ ;3&>6tt9, JBlHP'<?-^*tMB2HP 

[0025] z<om, ■»««xu 5 *a«s^****L 

S^lWS25lp/^->'lic^W- , b»:^«fc54 

[002 6] SlWP^^-vii, W*®ffi£>gS 1 i2a> 
6rixic»r^i-SJB2iai-i^^oT»j»*r^^fifc*tt 

1 3ajcrtd*oT»»*rtl«-**SHSJB 2#HMB-£ Sr# 
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fig s tir ^ s t/ffi&SB <£> ^ e> «*fPi i-ff 

fc«tt«*rfttf*2HP»4:, IKArMKLXMS tt"CV^ 

15-CV>6»1&0 5 »2*H6«E«S:^, fflia^2^PSB 
Jc»LX»»*rft-^)B3§lP«id*e>4 9, S519BP'* 
^-^3tt5JR2BBR^^->«t«*a««lt*r±^6* 

[0027] iipip^-yit mmm^m 
10 1 sa^b i*Liw»w+ajis 2m^m^xm r> r\fbft 
zmirMumt, mtzm2mfrbftfimmim\zfofrox 

te. j»j»^foitJ:»fi8SixXV>5JBijttJMP^. JitrEfB l 

Mltffi^&9f0 ft *f e>tLT»»*l«lJw#l^TV^6*2jH 

«jiB»2»i««^e>*f?)*»f e>tixMismi^ 

BHPfflSrt*. JB3BHP»ttfBiat/*2BBP«^J;o 

20 [0 0 2 8] Hq/^-^HtriUEWfctaTfcRWi- 

[0 0 2 9] JBiSS^>T^fifcSixTv^fB 
HB#«i:. »2UtE±fc**Sn-TV^SJ|S2iI3bB[i 
tr*6l^*, »lRt/»2«3t*R«Offl3t*lRlli-tn-e 

[0 0 3 0] 

30 m^mw<vffim^\,^xmmzm<>\,>x&w-rz> 0 
[0031] m2te*mw<Dmm&\\z£zm3>m7Fmw 

[0 0 3 2] »***MSBtt> T§BS1£ 10^ 
^LTV^±Mffi2 0^r, TSPStS 1 0 t -hffl^ffi 
2 0 4:"a>B8J-aASixXS«l 0. 2 0(^LXIBi: 
&fa£tiX\,^Z>mgh%>W3 0 t^645, 

[0 0 3 3] #9^ft^aW*IMMIift3a»6ft«T» 
S^10±(C|iITO (indium tinoxide) XHIZO 
(indium zinc oxide) ft if^aWtt*«(bBd*feft o 
40 XV^T^P/^^-^ (|21^:Lftv>) $:#LXV^liJ^m 

« 1 2 ^jgj* § jxx*5 o , &mmmm 1 2 «^>r y^>- 
w<o«p, ^s/f^*^ 1 itutfiiih7^ 

*«**reai"5y- h» (iKj^bftV^) 

x&&mtt&oxmmm&i (on) xn*7 
(off) iwi-5 0 TgRSSi o<nrmia*T&m 

50 «S«fi*^3SB^fc5»^l-*iaWftWK^e>*b* 
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[0 0 3 4] W1ET»*«i:W«l-^7^*^oaM/j: 

-TZItWfyy*-* V y y^*2 l <h, #<D 
*7-7>T^ 2 2RC5I TOXfi i zoi^SWi 
#«»Jta*&fcoT*5 0BHP (H»U4V^) Sr^frLTl* 

6*iimH2 3 !:3fts***ixTV^6 0 r(D0#, 

■7hJy^2 l-«Mf7 — A** 2 2ttT»3&Rl 0 
±fc»fiR*tt6CfctPriB-e*)5 0 -LSB2&K2 0 

[0 0 3 5] TSl5<i3fe1£ 1 4 &tf±£tffiI3fe*£ 2 4 
^IpIH, ;-7!l-^?j'?*-K (normally black m 
ode) T*te:EVMCiE£ih5£9lwgEmu y-^li-* 
17 -f h^e— K (normally white mode) TliSlMcWT 

[0 0 3 6] 2*fc<Z>aS«l 0, 2 0 <0*MMOI#iR 1 4 , 
2 4 (T^P^i&lJlCjiM^^ ^^15, 2 5 #*ft-«xft# 

tt««7 ^4MII-W*t5 1 i .5, 

^icz«tt»fi7 -< t s c i: t>t# 5o mm 

^{C*5t>"CJSlff^ s ^*^:^*fPl, BP^, J§V>fft (slow a 

xis) #Mtt<ommHk—9ct 5 lift 
[0 0 3 7] #Cl^C\ Haff«r#BRLT*3BMO*i6«l«w 

[0 0 3 8] |3a Xr/ 3 b tt-tft*h,##W*>fg 1 X 

x/m 2 USa^J ic j: 5 KM^ttKa ±T*«£«jS * ft 

[0 0 3 9] jS«3£K*ft±Sii:*fcfcU:HU g|3a<D 
ttfi^^ 3 a* 7 y v i? 7 * -vt- K J: o TE^iJ S ft*: 4* 

[0 0 4 0] U&»U 03aO«l:5l-WP^->K 
2 &&&LtcWr&\a^ T**?-^ — (texture) frfc 

[0 0 4 1] coj;5*raa^C4:ek»-r*fc-a«)lw, El 3 
b(c^£ftxv^J:5^, a^35c*»*©BBP^^- 
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>1, 2fc#Jt-*"5Cias-c%6 B l**U c<0<fc5fc 
[0 0 4 2] J^T, ftf£3Sff^ftJiXt^**^-fc 

[0 0 4 3] i4a, 5a, 6a, 7a, 8a, 9a, 
10 9,(U4b, 5b, 6b, 7b, 8b, 9b, lObfl 

mw^mmm\z^ £ v * $ m r ^ - > 

ffiB*T?*>?>. H4c, 5c, 6c, 7c, 8c, 9c, 

1 0 ctt-tn^n*»W^)|B3/j!V>LJB9*lS«l]{CJ;5 

a**^as«^JiTS«*«E^Js*fc«i«T-iiriR*«o 

^^-v^*ii««i^HP^^-^i:*:fi«*^ttllB 
[0 0 4 4] £-f, *38WcojB3**«^OV>TKW-r 

20 2 o*iB««c*5a^6i£«ifcjB< aa^tifcs 1 mp« 1 

2 ias»J5fc*ft"C*5!K JSlBHRffil 2 l^AP^Sfl 
T, t^5)o*lBBPffll2l ttWuL 

xmmmmi 2*±«&t«£i;:!2$m-6£, ±nRxs 

Tma**ft*:tim2RXf%3ffiQ&l 2 2, 1 2 3tf* 
**Six-CVv5 0 fB2&tfJ&3Mplm*ft^ftW3R« 
Si 2^±^Xt/T^^M^ISlctBi9TifT^/*$nT 
EVMcat#fc*LTt^S. 3l2&tfjf!3|ilngtfl 

2 2, 1 2 3fi^lfflR§Bl 2 1 kt±R#Jfto\cm9T 

30 rf feixrv^xWiBipasi 2 id^6>s*<*e*«T?fc 

[0 0 4 5] B9 4 blr^^nxvN^J: 5lw, ^iim^2 

3 {CIS, «#fi^/«3ftTl^#«S2 1 It. &1&2 

1 1 ^^tt^ ^ tl#4^f^l--tTl-^*t/TV^6m 1 Rlfi 
8B2«[|fB2 12,214^ KSlRt^»2tt«2 1 2, 

2 1 4 frb^ft?timJjfa\Z±T\^i*XfX\,^Z>m 1 
K2tt»<fB2 1 3, 2 15^^I4§|P^«$ 
ftTl^o *fc^*am«2 3ld«:. JR 1 Sffl 2 1 2 t 

Wflc»J|l*rtilc*rtSixXt^S**«2 21^ 
40 ffi2 2 l^e>«UErrtlfc#t/TV^SflWI«fB2 2 2 4, 

^221 ^6**n^#t5-CV^IK*«2 2 3 tSr-^tP 
*5BHR«^, *4BBPlflSlc:«-LXJB5BBPSF|5i:»#S: 
*L"Ci^JB6HlPffltdSfl5js$jxXV^o- r^)±5* 
S£i^4, SB5Xt/SB6BBPfflfl*ii««2 3(dJKtt 

[0 0 4 6] 04 c C^^Htv^J: ? Id, MKISffii 
260^1 <Cl^L*3BBPffl 1 2 1 , 1 2 2, 1 2 3 t* 
iim^2 3 05fB4*v>LK6BBpjf|Ji:^S«LTiiriR« 

50 1 2^BHPffil 2 1 . 1 2 2, 1 2 3 t^mW i m2 3<D 
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a^H^mffii 2(D^*^^f'i-r^^i mou 1 2 1 

t. fB4MPffitf>#«5 2 1 1 4:, KIRKS 1 20ia<hS 
it5*4BPSOft»«2 13, 2 1 5 t. m2RXl 
»3BBP«^«»«2 2 2, 2 3 2Mf«S2 2 3, 
2 3 3JEA*M*. ^W5)-0««-C£V^^5pfT^fiS;SixT 

[0 0 4 7] Z<D#f. ±T®ytm 14,24 li«**fpl 

(o° ) (9 0° ) xnmx 

fit«*l«ll-4-B.J: 5iwgEfi£*iX^£ 0 
[00 4 8] ^^S^ S14 c id^^tlTt^i: 5 

Xfil7fe4£14. 2 4<OM**WI-*l-ft*** s *4<* 
*V\ £ fclw. BBpffl«W3R««-e*#< 2;»tf|U:#tf 

X&tK ^lO 2^135:1^ 9 0° ^^LTt^o * 

X\ 7 y 7 >f - /u K©*Wtt 1 o©BJHR*rt"C4 
[0 0 4 9] **M^*4lS*S«JwOV^XttM"t-*o HI 

5 aic^$ixxi^J:5^. mmnffii 2co&mfrb& 

±fll«r«4J|*lp!iCf*t/TV^5*lftjftffll 2 l<h, mi 

V^S!B2»IMflS 1 2 2 ^^^tP^lPP^^^c^ixX 
*5!9, li^mSl 2^^lJft^«A^ l 9^^T^i^XV^ 
So MlMtttl 2 1 tfg2f43fc£Bl 2 2t# 

^o^-5{i««WlRmffi 1 2&Ji«tTffi£K:p | ?iH"5 

[0050] m 5 b i^stixv^ J: b ic, &MW&2 

1 i<o+*d^fe«J«*rRiJ-#o 5 xv^s«tt«fP2 i2t 
&^tf!B2BHPffla s »J*S*tXV>5 0 rco^F, $2|p 
«S»XJBE»2 1 1 tmLU2 1 2 fcjftS-Po^S*A36»b 
«tl6J5^«3& s *<*t>H SJSSR5 2 1 1 <b«t$^2 1 2 

fc, &mnM2 3lC|itBE*|fil«-^*tlTV^**«2 

2ih +^£15 2 2 1 oWSA^'tix-t'tL^-tWt^T 
-Hli:lC#t^TV^alBiat/JR2»*tt»2 2 2 N 2 23 
t^tP^3^PSB^^$nXV^5o w<Z)B#. S3i 
PSBtt»2Wpa(w»LT±T»Wt-E«*tLTV^o 
[0 0 5 1] [3 5 c ic^^nxv^i: ^ WMWMi 

2<DW,imnnt&mnM2 3<om2Rtfm3ffln&t 

Z<Dtif. JBlBHP»«K2HRSfPi:*3BHPai:<oMlw 
filt^o SBlftv^LK3BBPtt«, 
2Sr±TlwW»-T5«ti«2 I2h 2<7)i2 
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^fiSi-SSjSgB2 1 1 t. **£R2 2 lKfl-ttEVMc 
[0 0 5 2] _hTffi3fet£14, 2 4tt«5t*lPl 

* jb 3 njfe^i t mm\z& z>£? \zmm ^tis 0 
[0053] zti\zx^o, msmmmktomktoiikt:* 

[ 0 0 5 4] *:^0J^^5^Sfe^JICOV>XlftP^-r6o B 
10 6 a l^^ixtl^ «fc 5 ®^m@l 2<0_h«l/3 
**lc*3ZZ3a*&fe«c!BDT«f 6*ifclBlll!a»l 2 l 
fc , Til/3 »jflC^*3Z2 h&m\m *) TifbtHtM 
2BBPttl 2 2 t*SB*««l 2lc»fiKSttTV>5 0 n 
PSRl 2 1, 12 2<DAU(DmMftnft&*) fc?ft>tlX 

*5iK W3B««l 2cofc±St^*T^A 1 t>ftftt)dSfi 1 ^ 

tlXV^o 

[0 0 5 5] ^6 blC^^tlXV^i^l-. *iim^2 
3KI3, &Ti«^TV^^lf4S^2 1U, Si 

20 2^i»SB2 l 2£, jg2&jKUffl2 1 2^e>SrD*if 
X^r«liw#tj5XV^S3^H9g|5 2 1 3*«r£triS3BH 

[0 0 5 6] 06 c (^^^ITV^J;^ JBl&VIB 
2BBPffl«-J:oX3o(^««jc»W : S.ix^:iifiR«;«l 2 
a5*«*fr»3ft.p«f|S^-tix*Jx2.5MWLTv>-6 0 

[0 0 5 7] CO* _LTffl#« 14,24 tt«3t*rRl 

[0 0 5 8] **W©»6HlSfllCOV>TRWtS. HI 
7 a IC^^iXtl/^i 9 t-. HJ^mS 1 2 (D±$J 1 / 3 

30 m&RlfTM 1 X 3 *jftfc*fteh*#**>JB 1 HpSP 

i 2 i&t;*2HR»i 2 2^fiK$ttriir*««i 2 

£3*?#LX^<5o 
[0 0 5 9] 0 7 b ld^$*XXt^5 «fc 5 l-s X^(Df 
3^^U5f|PS2 1 0, 2 2 0, 2 3 0^-$^ 
PB^*5^X-hT^r6llw-^J|Ci2|fiSixXV>'5o BHPSI5 2 
1 0, 2 2 0. 2 3 0<D^tl^tl(D*>k<D&^mz : }&& 

[0 0 6 0] H7clC/T$nT^-5J:5lw, %lRXfWi 
2MPSP12 1, i2 2l;J:ot3o^«{:^$H 

40 XV^-5®^m^l 2CO«-m^c^m3/^V^Lm5^Pa52 

1 0, 2 2 0, 2 3 0^^-^L^4^fijLX\/^ o 

[0 0 6 1 ] Z<Dft s ±Tmft& 14, 2411, «^ 

fo&mm (o° ) i^-rs^, fi**^^^ 5 

0 W13 5° JC<C6 «t 5i-gEBlJ-£ 0 
[0 0 6 2] *^^7H«S«iJlwOV>XKW-r5 0 ID 

IC2^fJ^6Saffl5 1 1 It. ^BS5 1 1 l^Tffidig 
ttSttX*5?)iif*««l 2 ^_bT(-^fJ-rS7K¥^5 1 1 

2 t^nmima^t, 1 2tcj:ox^sij$ 

50 ti/cUISf 1 2 (7)T^«c^ 2 #«-f*fi;fr«<o$B 2 
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mp£isi 2 o ktmmmmi 2\zm^tix^^ e 
[oo6 3] ms b\z.7jk$tix\<^z>±?^. mufa^M 

J&£tlX&VK\,^^?ftem3&lfm4ffiUl$2 1 0, 
2 2 Ofc. JS3J««S4MP»2 1 0, 2 2 0tf)TSfl(- 
«*rp«w»fiK SHX*5 19 ZlMwWrftgl 5 RtflB 6 §8 p 
S52 3 0. 2 4 0 bt>*&mW&2 3 WKjERSftX^So 
I5RU ? S6|P^2 3 0, 2 4 0tf)iW8l2iH 

[0 0 6 4] B8 ctw**S*lTi*6J:5K. WslHM 1 
20SlPiPS^ *«W8 2 3^*3Jfct/j(S4B||p« io 
2 1 0, 2 2 0 2 0_hffi«rKlw4 4*5J'U 

r*5U,JB2BBP«120 t!B5Rt/*6BBPffl2 3 
0, 2 4 0£*SjiTS§®Bl 2^Tffi*«IU^ttV> 
6 0 

[0 0 6 5] C _LTifl3fel& 1 4 , 2 4tt«3t*FPl 

*sjb 6 H*fc#J k Kittle ft S J: 5 KEfi S ft So 

[0 0 6 6] r5i-*i, BBRttfl*«fB»<o«*-eS^ 
Ic Wfcfc t> , JKiiJ-T-^WIdft t«**fPl t 4 

5° «:ft-tj:5icft-6<75x% av^sstaa^^^^ 

^-^ftv>fi»ftWKS:#^wi:jfts-c#6. MPfflWi 20 

p n^siv McxxuiEal $ nx v * a <Dxy v > *J 7 ^ - 

K^*r&lW: l owpr*««rt-C4oro*rPllw4>JSSix 

So 

[0 0 6 7] **W^fB8SI)6«lco^TKW-rs, HI 
9 a fc:?5*3ix-C!^S J; 5K, H*tt«l 2<OTSPl/-3 
§I^^«ffi«< ftt/t^6f 1 iP§15 1 1 0 

[0 0 6 8] [1)9 b K^£ftX^<5 <fc 5K, IfcfrlPlKfi 30 
<{*tfXV^6^g&2 1 l&t/$$£l5 2 1 1 OT$i(-iS#££ 

2 8«2 12, 2 1 3 t. ft$S2 1 1 CO _h^{^i$^$tl 
T*5 5» = ft?KJw»fi8SixXV^Ji«8ffl2 1 Attests 

*LXl^*S3MP<fR2 2 0 kt*#*aW&2 3\Zj&&£tl 
X^6 Q CGOt^. JBlRt/*2«SB2 12, 2 1 3 WtK 
¥tcj£/££*L-f twffiaMwT«l-«v>X*5 o . IS 3 m P 9J 
2 2 OOi35j«tt«dS*»^tt»*nXHft«l-»^Sn 
XV^5o 40 
[0 0 6 9] m9 c ld^£ftXl^£ «£ 5Kx ^2^P?35 

\z£ixmmw,mi 2fr±mRifTmcftm&ti, c<o 

5 *><0-hffia s #8&2 1 1 \z&oX&ft\zffift$tiX& 
tK JBIMpSRI 1 0Xtf#3MPffi2 2 0iaoTB 

mmmi 2oTffi^3»wsttxv>*. 

[0 0 7 0] ^CO^f. ±TiB*«14, 2 4li(|)fe^ 

^*6lafiWi:P]«^^ft6J:5l-E«Si^XV^6 0 
[0 0 7 1 ] *«^*«WO|B9|IJfi«i]lCo^TttM-r 50 
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S 0 010 a K^£ftXl^<5 X 5 K, USim^ 1 2^tB 

[0 0 7 2] a 1 0 b tC7n£*lXV>£ J: 5 K, 
2 3(£te4ocQt>Lfl2<£>igl MP* 2 1 Qfc—feWfflm 
fcfcM^T-^JKE^I£ftX*3 0, iliPS5210^i 
tr»«K#2RtfSS3MP«2 2 0. 2 3 0«$tl 
XV>5 0 $2&(/f 3riP^2 2 0. 2 3 0COiaco5^ 
■CIS IMP* 2 1 OKfl^TV*fi$Bfi»#*«ffc*ftfc 
iw*«tti:»fiJSJxtfc*), miffln1$2 l oid^L 
Xfc&#»£ftLX*5!K *co*^UjSf|5^ttJBiMPffl5 

[0073] EllOc K^StiXi^ J: 5 l-> M^S^ 

1 2*ft-r*«Rco+*lc:3BlMP«2 1 0«iLt 
*5t), JR2&t/!B3MPifB2 2 0. 2 3 0|j:lilgl 
2SrHAy"CV^5o Ctf>B3K Sg2&t/g§3BlPgfl2 2 0, 

2 3 OCOS|(7)*?gi^COaZ2^f>ll*«fii 1 2CQ>2£XCD£g 
•tt-3£K ft 5 <fc 5 KEC £ ttX ^ 6 0 

[0 0 7 4] ^(7)^, ±Tfi)feSl4, 2 4li{i3fe^fS] 

*s^tt-eti0 o &t/9 0° KftS J: 5l-E©£*iXi> 

So 

[0 0 7 5] £JLJi^JB3ftV^L3B9|t*«tt, #&ftH 
H^jB*^e>#^tLfe»:oJ: 5ft$MHEfpi<&rt:«>tf>MP 
gfi/^ -><D*«=*r**lfi«i^-t"C £ a*X# 6 X 5 KM 
pa^^-yMLfct>^Tfc5 0 

[0 0 7 6] f&ltw, **>ft#ft«»«^*fc«>K 

[0 0 7 7] $21:, ^L^WElfiJSr^-Sfc^K 
V^-isal" (disclination) ^^SaUftaHfc (textur 

e) as|§£Lxteft£>ftv\ f^^^y^->3y(i* 

«*ft*lP]KEW*ixTV^«FK«*L^ Wc. loo 
*dSHDfe#ft?PKi£fiaL^ffiKftSco^i:t\ * 

fc/^-v^itt^^ft-t-iB^i-fix^^^ y^-v-a ^ 

^J:v\ *fc, StLfc»«filRlf4lWl:t*ft»ff 

^XBtv^«»Kft 5 > ttft^^EW^atft-^SWwE 
M<oaiifc«»i s W«i LT»«4 ifoWHKft Scirt 

[00 78] iB»aS:#'5fe«)K«*^J: 5ft 
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ffoSl^lpJ^- (director) ^4t^tt9 0° IC^^CO^ft 

0 BrH6ft«0«1i* (iEMl-ifitMS^) w 
[0 0 7 9] _h 10 

[0 0 8 0] &^T\ ^PS^^-VOB&^^-V 

(§11 1 t^Ufe 9 o^BSP^^ — 
SAM^fclMflF LXH8 bfc 0 20 
[0 0 8 1] Ell 1 iCiSl^T^lft^S^Lfc:'**-- >i3 

[0 0 8 2] B s C. D^^-y^E, F, G'^ — > 
[til 30 





(u m) 


(>u m) 


A 


10 


33.5 


B 


10 


22.5 


C 


7 


25.5 


D 


13 


19.6 


E 




24 


F 




21 


G 




27 


1 


10 


s^a-h :29 
d>$t :32 


J 


10 


^a-h :10 
d>^ :16 



40 



#H 2001-109009 
20 

[0 0 8 3] {Ell 2 a h-fe/l- 
(test cell) <7>3tiSS*«:^— * V h (%) "C^Lfe. 
^^fc^ Bl2bliB^-y<D)tSi8**S? 

[0 0 8 4] 01 2 a&t>*l 2 bt7}>/^:7t;:7j^;ft,T^ 
tK ^cOftteE, I, B, D, A N C, F, J^'* — > 
[0 0 8 5] HI 3n&'<*->i:mmi,1t s rx hir/w 

i i o»ai*-e$a*L,fco 

[0 0 8 6] 01 3l^$ttTl/^J: p |£„ B N C, D 

cOfcfe-C*)?), E. F x G^^ — 
[0 0 8 7] S 2 1201 109oW-y^^ 

[^2] 
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21 


22 


/I* 

— > 




Ton(ms J 


Toff 
( ms) 


Ttotal 
(ms) 




T(%) 


Ton(ms^ 


i or r 
(ms) 


i total 
^msj 


IN 0*1* 


A 


5.50 


21.53 


20.38 


41 .73 


l|l 


S 1 9 


1 R Sfi 


1 "X QQ 




j iW 


5.44 


19.14 


20. 1 8 




(ft 


A 97 


1 A CO 


1 C 1 c 

id. id 


29.84 


iw 


B 


5.23 


18.16 


20.28 


38.44 




A 7Q 






26.86 


X 


4.88 


18.79 


20.42 


"^Q 9 1 


WW/ 


A CC 
DO 




1 5.4a 


28. 1 2 


X 


C 


4.96 


18.8 


9 1 fi 




zu 




9.6 


1 4.8 


24.4 


•ft 












4 1Q 


o.yo 


1 A 'K 


23.28 


& 


D 


4.88 


24.36 


21.2 


40.0 


X 


4.75 


12.8 


1 4.8 


97 fi 


Y 

A 












4.79 


13.36 


13.47 


26.83 


X 


E 


5.52 


22.2 


21.69 


46.05 




5.34 


44.1 1 


14.28 


58.39 


X 


5.58 


23.67 


20.0 


42.2 














F 


4.79 


20.8 


21.63 


45.2 


X 


4.34 


70.79 


14.89 


85.68 


X 


5.58 


20.8 


19.2 


40.0 


X 












I 


5.51 


15.0 


21.6 


42.4 




4.99 


10.4 


13.0 


23.4 
















4.77 


12.6 


15.4 


28 


X 


J - 


4.76 




20.8 


35.8 


IS 


4.49 


7.6 


12.4 


20.0 
















3.96] 9.6 


15.4 


25.0 





[0 0 8 8] nm<D;<*;i'<o&3kt>'rx h-Z/Ml&Mkk 

>iwJt-<r 9 0%T*foo7t) o 
[0 0 8 9] H^4/K*A, C. I % J»** — VIS 

-vmmiztzzAK i at/ j >-'-e«*>-5a«iiafei? 

[0 0 9 0] EX±<n&Mk\zm<3\,*Xs ^ili^ta 
WttlcjEj; - <t tf 5 X# 5^-Xc-o^Ttft 

P>^t5o 30 

[0091] £i\ jw«fpi±at/aaift*is«rBfti:-r 

[0 0 9 2] 9cv^-c\ j£*3»K£BBpW^* — vcoi|b& 
oi^Ttft^-rSo 40 

[0 0 9 3] [g| 1 4nMB<D^/UX<DB, C, D^* 

So 

[0 0 9 4] 2 o»»M>e>4 0Bm^)Mlc:iaitSJS#i* 
[0 0 9 5] ft 4 OfSBI^eiiC^^-^JCSffHSrrfl^ 



[0 0 9 6] 6 O.feWt^iOft^WE&frfrZkTfX 

[0 0 9 7] H) 1 5teC\ B. D/^-^tSSfe 
kDkni5:UL1tWZ£&&'fZ> 0 DttBHp 

[0098] &it. m%i<Dmfttf> (mnU'<*—^tm 
fi8$nxt>sa^) c^^-^<7)»-& 

[ 0 0 9 9 ] m 1 6 nCstf-^RXfD/tfr-^lzM'f 

[0100] mi 7fi^^-><7>«jriC^fc7y >v?^ 
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[0101] 018 ttBHqgp»** — >o«ia-c^JSfi^ 

k v k Ht us p a co «f» ttt -c t %a » ^ &*> z mmwi 

T'&ztK w£&x<tz&k&Y\z&±\zmztt& 0 z 
tinm p - xd^&ux t i^t^ii^/J^ 
i*fc«rc*>5o z<ntzmzyttmtiZ> £ o\zt£Y >> 

^#BBPffi^«K*6#fi*: 1 8 0° P 

[0102] MPSfB^^-^^«^v^-&ic:fi, ^p 
[0 10 3] £JLLrc>J; 5fc. HrSb^^->co«^je2:v> 

i$^j©«a«^<, igscD/jx^^-r-fc-So r^p 

HSrSB^^ — xoigli l 3± 3 pmSS^IST 
C<DB^ ir/l^-r^:/ (cell gap) ISift 4 /z m /«£ 

[0 10 4] JWT, BBPlflJ^^-^ra^WIBBtcjC:^* 
Wtei-ov^l&J^-f £ 0 i s<*—>b J — 

[0 10 5] BHPSfB^^-^^BJw^Jt^Tt. — > 



(13) WW! 2 001-109009 

24 

tix^^tzab\z»m^m^\ 
z>zt\z±^xihz>um.&mts)nz> a 

[0 10 7] ^^^^-Y-ttjcSSifiStagv^lHJgdSfc 

JS*5£Kfc|fiU:§li:#5 0 I^TtT^^ft- OSS 
[0 10 8] Ml 9&t/2 Oli^ft^ftB^ — Xfttf 

j >xt? *^*-1>m±-fZ>%ftb cixSrtt* 

[0109] mi 9(nmn&/<#— isnm4 c <d^*— 

V^6||2^t/||3^P^l 2 2 S 12 3^1214 0^^ 
2 1 2 3^^^s^(c:(iilj^m^^ 

^«iw^ffl$*T*fiK-t-s 0 c:n«^pa5i2 2 N 12 

[Olio] x^^^:+-^^i--5Sfi5^i^tc*3iS 

z>zhfr&>z> 0 zti&mcxmmmm<Dmft&fc&-r 
10111IH2 o(o/^^— ^nrns c <ns<f— ^tm 

{& Ltv^^, «*lRl^BBPSfP^»^a*S 0 ^fe. iU 

^^MR^oi«^{^Oi^s^$nrt>S^t>*^ 
40 S Q 

[01 12] T?x^+~iim±'rzMi<Lte&mnfe<D 

**»Rl^BBP«f5<0«S« (a) -Cfc5„ ^fc, y-*mffi 
^^3i^fcfet^«R^ fi 8$4xeci:Jc: < toT, ^ 

ffi^DflA/«ii*«ffi^T«SB (b) Rxtmmn&offiX 

ffijC0^RgiJO«8gP (c) 

Ji*ii««oHR»<o«8«fi5eo«S:ie<-^5o b 
^^«#iifl:ai(DBHP b Uftt Mt -5 J: 5 ^"T 
5 0 w^fc*Jctt|lHP.»<oB2fct/IBIW^Ii»dS-^*T 
0 60 PflWS:lfc<-*-5»^tcttBBP*«»^i-SdSj{i:#JS 
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[0 113] £X±<D£?t£T?X?--r-&WJj^&mm 
Ltc'*# — 2 1&V^L2 1 c\Z7fz£tiX\<^o 

[0 114] ^**^ir-j«B£1-6«*S:y-- 
bmnxn^y y?^ b y y^^«5ct*T#6 0 

[0115] HI 2 2 & 2 3 fi-t jX-PiX*ISM^SB 1 0 
*16« I w J: 5 «iit***3S« <o mm b 7 v i> x * SfcR 

[0116] B22 I^SftTt^* J: 5 \^ 

fiitsy- Hl2l^ iu3!i««2 OWRjiKSix-Ct* 
6»«liErp|S:?ej*t"Sfc«)^HpjfB2 7 £IP)«fc»1B 

K»/*£ixTV>«59HP»2 7lcJ:S3te»ft^l*fi<fcig;T 

[0 117| RV^ H2 3{w^£*x-0>6 J: # 
^-37>r^^S*Slw^y^ y*^ b» y*Xl 1 

>itx?mfo<omu$$2 7 tmmmfe 2 0 t©a#iB^ 

y?T bV y — 19 2 3C:^£*i-C^6«}; 

»ttlc^*tiTiif?R««SrS»b"CV^Hj»«l l l 
fc.' 5>*JgEfp|*^fi8-r'5^:«)^BHPffll 7*** Six*: 
ffl»*«5fe»tw«^*^JBtc:jKfi8Snfeft»l 1 2 
■fc. «©*^»<oBBRa 1 7, 2 7(DF^ld^-r6x^ 
5 tztb\z=ftmxm&Ztiti$lft 1 l 3 
«o*fl£te<z>|»pffli 7, 2 7dsjf?)*»f ?>ixS(fB 

*r««J6ffl5^1 1 4 £a*e>«J*S*x*o -ixlCkoT, 
*»Jx4:y?y^^ bV ItS^rt 6 C <t 

101181 H24BH2 2&U*2 3lw^£;ft,T^6 J: 
H"efc!9. gl25l^24^XXV-XXV , 8&O0rffi 
[0119] B2 4&T>'2 5\Zv±£tlX\j^Z>J:?\Z.^ ~f 

mcomtexhzwm h?y^^sffi2 o ok ray— h 
^2 1 &Tm<ote^i?&<o&mzm&£tix&v . t<o 
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Sffi2 3ds***ixr*5 5, h»2 i<n±m<nmm 

MM2 0W— JfPtt(ft**n-C«(7>*jete^BBPffl2 7 £ 
»/fiLT^6o Hf»««2 0±tc«:»»^SrSa[|nB 
ffli-£fcfc<aSittElp]Jijt2 4a**/SS*xTt^. 
[0 12 0] ±«*ffi"C*i*7-7^/b^S*E 

i 001:1^7 h y 1 1 tmmntvmtft 

^y^$nx^-5 0 ^7 y^-^ h y 1 1 <nWi<om 
io i«i«i:ii^7-7^w i 2 3fts**Sixr*5D, ^7 

ix^-^hy^^^l 1 bJjy — ~7 << 1 2 <b cojrtdf^: 
SteflHRl 5«$tit^^ -t^Jilc^fiRSixX^ 
£ I TO^iimfiil 3«^7 y^^hyy^^lUi 
*+Sffl»dS|»5feSn/£:^ttt3:^^--^^*ixTV^ 
6o ±«SS^fi8Six/tBBP«l 7ttTflJ»KK»j* 
SnfcBHR«2 7 i:WT«w2fiSS(c»fifc$ixTV>5o -b« 
SfelOO K fcAiittffi 1 3 J: KSMBfaBI 1 4 3fti*A 

[0 12 1] 2tt<D««flO|Btctt|«^R«***ttS:W 

20 •r-6**»»^aAsnx*5t). m&&*n2&<Dmm 

1 0 0, 2 0 0(^^^X1^1^114, 2 4 
Ofi£rSl^(CjloT 2tt^)SS 1 0 0, 2 0 0|C^fUX^ 

[0122] swbwosii oi«flii«iot, 
bmnmm^mkmm^m^i.. r&(o»«&^<oit 
to<DWQn'**—^tm&2tix\t*&a&i>77y?-*> 
b y y t * &mm its o^k s 0 b 2 6 r±#* 

P^^Il l3l««t-J:S}Kfta^3Siaa55pffi|g-c?fc-5o 

[0123] ^^-^hy^^^ii^^ia2 3ic^ 
30 sjxfc*3sw<o»i ommm<Dj:5\z s mm<D*bw, ± 

-rz&ft&mox&v, mi ommmttemteox^ r 
te(DmQi$2 7«$n5ai»tTig5c^m5 

[0 12 4] *Jg|fiW*l imm^xv\^yy^^ 

b y ^^^wixriPWM^ti^^ir^^ 

[0 12 5] ^rcoMlc, BBp«BSrJKfi8i-5ft:h>e)l-iiilR 

ii«l^iiXT^^ft-»it^,^Hx 
[0126] «rlEcoJ:5(c:, x^^^i-— * ft 

mb?>i?x9m&(nmu%km]bk~tz><ox\ :©a» 
50 p - v <b isi^m^^it# ^ dsft-r ft * 5 «ft left 
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[0 12 7] ffio-C, 2SI*«ttt, 

t ds^oi^asB^-eirajWi 2 1 ^astrxx 

\^ B*««2 l"ro*»ttlif*«W-**S*tfcBllP» 10 

2 7 fc#am«iw*j«s*tfcBi!p«i 7 t^n-eftot 

[0 12 8] #»W0>fSi 3HJ6«-Ctt. Pli®i(7)f 
IB*rBlP*B<o»IHJiftoX««)«»^**i-S. 1^2 8 

ffli 3 3IJ6«lcJ:5fK*a^3eBo 5 Pffiia"C*>S. 

[0 12 9] 13 2 8lOT$ntl^«Ml 3H1B 
«ICJ:S«***J6B«>J: IJiitm^ 2 2 ft&Hpgfl 
17,2 7*rBBtf*«lw«fl5«*l^»*'*-6i:. PlPSl 
17, 2 7fcW*Wi2 2<ofl|*i:3ftS-5io^Stt»iSft 20 

Lftv\ 

[0 13 0] **W^!B1 3H*«l£*5tt* 
BR»©«^IBIII*^W:Wa^**«i: 
[0 13 1] £JL±tff4*a««i:lf*«ii:©W^rlw|B 

W^HR^^ — ^«:»riti"Stt*?9 UiWMWttiBJR'* 

JKfiB; S ft 6 £ fc fca*^ ft Itft tf ft 6 ft v \ -co 
P*. BBP^^->Rt^38i8<^EIfi^H2 1 fcfiMIU:-*- 
5 0 

[0 13 2] ttO*ifei: Lttt, pj^mffilwfi^i 

p/**->ftjg/su *a«a«w«:ssfi 

2 l fclP]tt»c:i-6. 
[0 13 3] 

[BHf<&W¥ftlMU 

[0 1 ] tt*<DttHf^ J: -6*»*»Sfi«^±T«»2:» 
fiKSnfcWP^^ — ^^fiSl-^ttlB^+^flffBI"^* 

[HI2] *»M©*li«^^SJK**«««^W»ttft 

[B3] *«W^>*lXC/!B2|ll6WJcJ:SJKft«^ 
■©±TI«lc»*Slifcll!P'^-^Ill-fcttl 



4#BH 2001-109009 
28 

[H14] *xm<DnaniiBm\z£&m*9t»mm<Dmm 

[H5] **M<o|B4||jft«JwJ:6}KSa*Sg«oiii3R 

[B6] *&w<Dms^Mm^£zm&m^mm<nmm 

J^rit^iLTV^BP^^ — ^Sr^i-^PffiH, '»ift*7F 

[■7] *&m<om6nMM\z£z>m&m7ftmm<omm 
\z.M&isfix\i^z>Mu'*9 —^ZTF-rw-mms ****** 

mW<o±T&&l ft^J $ ^rfc^ST^iSj^m^co/^ * - > 

£ p/^-vi fts^ $ itit&m<D¥mm 

B«^^^-^ft^-r^ffiia. m^m^mmco^mmm 
{zmj&ztix^zmu'tfi-^&w'r^mm. m&m^ 

t &mmm<om u*<*—>t ft m& z^titymn^mw 
xhz> 0 

im9] *ftw<Dm8mmm\zJ:zmikm7f:mm<omm 
jdjBfiRsn-cv^HR^^—^ft^+Tffiia^ 

36«o±TS«ftaE^JS*fctt»Tffi*«ai^/N-^-^ 
*ii'm«^ BR P * - > t ftffifi S -drfc^Sco^SHj 

[bio] *Kw<Dm9mMm\z±zm&m7ftmm<nm 

> t ^iim^co^ p/^- v i ft fig S *fcttM<D¥ffi 

HIT**) 60 

ram - >o*su<whh;i x zis&mmRtm 

#^ft^T^5o 

[(312] — >S«J^SiS*ft^bfc^7 7^. B 

^^-VftSSplwLX*/^-^S«J^Sii^^itft^L 

[131 3] «fWrj:6J6»*IIB*:#^^-vaUfc«Lfc 
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[014] B. C, D^^-X^WWiw^^Jt^ftM^ 
* £ * L X" ^ L ^ 7 ~7 X'h 6 0 

[|16] ht/VWC, D^^ — XOHIiDKEEg'J 

[Hi 7] BHP^^-^^W^ftv^S^Zfct/JEv^*^ 
co^ y y^7^-^ K^&££^i-0®-efc£o 
[Ull 8] BBPifP^^-^^«Xt/H«lP»E^J:oriH 

[8191BH (DB/^-y(c^^tr^^^t-^ 

[D20] {Hi l^J/^-X-^^tT^^f 

[B21] Bl 1«B, I x J'** — ^Iw^oV^Xx^^. 
^ - ^l^lhi- 5 fc (c^M $ ftfc ^ P Si'* * — 
>£^i-0®T-£><5 o 

[i23] #3BW<z>3Sl omt«i]lwJ;5»fi*^3gB<D 
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[02 4] #*W<£>JBl 0H«^jtU5iI 
[025] gl24^XXV-XXV' HUBKBHT?*) 

So 

[02 6] l*tt«KJ:6;&7-7-<7Wr 
[02 7] #*W<aSSl 2Hlkff|{cj:StKAS^IK^ 
10 [02 8] 3**«lcJ:-5Jfta^Kll^ 

2 hbp^*-> 

3 

10. 20 St£ 
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(54) WIDE VISUAL FIELD ANGLE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: * 
PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device which is wide in a wide visual field angle, 
is stable in the alignment of liquid crystal molecules and 
is high in a response rate. 

SOLUTION: This liquid crystal display device is formed 
with apertures of upper and lower plates as parallel as 
possible while the design rule thereof is abode by. More 
specifically, the first opening patterns and second 
opening patterns of the liquid crystal display device 
including pixel electrodes 12 which is formed on a first 
substrate 10 and have the first opening patterns, 
common electrodes 13 which are formed on the under 
surface of an insulating second substrate 20 facing the 
first substrate 10 and have the second opening patterns 
20 and liquid crystal materials which are injected 
between the first substrate 10 and the second substrate 
20 are formed to a straight shape in the central parts 
and are parallel to each other. The first opening patterns 
and the second opening pattern are arranged alternately 
with each other. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 



http:/ / wwwl 9 jpdl jpo.go jp/PA1 /result/detail/main/wAAAuwaa 1 y DA4 1 3 1 09009P 1 .ht... 03/09/1 9 



Searching PAJ 

application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright CO; 1998,2003 Japan Patent Office 



http://www19Jpdljpo.gojp/PA1 



